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Reduction Demands 


© Every pound saved in aircraft assembly 
devices assures definite gain in miles 
per hour. 

Amazing as it may seem, the fact is that 
SPEED NUTS and SPEED CLIPS are 
saving from 80% to 90% of the former 
fastening's weight. Think of it! One thou- 
sand 8-32 SPEED NUTS weigh a total of 
only 11 ounces! 

What is more, actual aircraft factory 
vibration tests have proved SPEED NUTS 
are four times tougher in resistance to 
vibration-loosening. Time saved in appli- 
cation of SPEED NUTS frequently exceeds 
50% and the actual cost per thousand 
shows savings as high as 70%. 


...answers Weight 


Over 800 shapes and sizes—used on bolts, 
screws, rivets, studs, tubes, moldings, cables, etc. 
Send us your assembly details and we will mail 
samples and engineering data promptly. 


TINNERMAN PRODUCTS, INC. 


Manufacturers of Patented SPEED NUTS 
2079 FULTON ROAD, CLEVELAND, OHIO 


IN CANADA: IN ENGLAND: 
Wallace Barnes Co., Ltd., Hamilton, Ontario Si ds A ies, Ltd., London 


SHAPES AND SIZES. 


- 


EETING the need for more 

airplanes now, Goodyear 
Aircraft Corporation is fully mo- 
bilized and in action — turning 
out airplane subassemblies to 
supply production schedules of 
many leading manufacturers. 


Today in our great aeronautical 
works, sheet metal parts are flow- 
ing in endless stream from giant 
presses to long lines of jigs—there 
to be assembled swiftly into 
wings, ailerons, nacelles, floats, 
tails and other surfaces for fight- 
ing aircraft. 


Fully mobilized, too, is our pro- 
duction of tires, tubes, brakes and 
magnesium-alloy wheels, in great- 
er volume than ever before. And 
of scores of rubber accessories. 


Today Goodyear stands to avia- 
tion as it has long stood to the 
ss] motorcar and truck industries — 
as the largest supplier of parts 
ANS, within its spe- 
cialized field. 


Giant hydraulic presses, equipped 
with Goodyear rubber press ied, 
speed metal forming operations. 


SPECIFY GOODYEAR AIRPLANE TIRES, TUBES, 
WHEELS AND BRAKES 


A: 
- , : 


Only the Dowty Live-Line Pump 
maintains a line that’s ‘alive’ 
without benefit of 


auxiliary equipment. [> 


EQUIPMENT CORPORATION 
LONG ISLAND CITY « NEW YORK 
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Northeast Airlines joins American, TWA and Braniff as 
users of the Sperry Automatic Radio Direction Finder 


SPERRY GYROSCOPE COMPANY, INC. 


NEW YORK 


BROOKLYN 


Down Boston way every radio station is a beacon for the new 
Douglas fleet of Northeast Airlines. The pilots, like modern Paul 
Reveres, speed their courses over historic New England, guided, not 
by a flickering light from old North Church tower, but by the pre- 
cision indications of a Sperry Automatic Radio Direction Finder. 

This instrument provides the pilot with relative, magnetic and true 
bearings without the necessity for calculation. Once tuned to a station, 
the Sperry Automatic Radio Direction Finder operates continuously 
and automatically even under precipitation static conditions. It is espe- 


cially valuable for instrument approaches. 
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On the Economy of Time 


AP THE PRESSURE OF PRODUCTION for defense be- 
comes more acute, an honest appraisal of current 
aeronautical publications reveals a marked drop in the 
proportion of useful, technical information. Two 
factors seem largely responsible for this thinning out. 
One is the secrecy which must of necessity veil cer- 
tain information of military value. The other is the 
great pressure placed on the time and creative ener- 
gies of production experts, engineers and research men 
—those who are the main source of useful, technical 
information. If, however, the needs of an entire 
industry and a common aim are to be considered, this 
dearth of prepared papers and technical articles may 
prove a false economy of time. 

There are few men in aviation today who have not 
derived, directly or indirectly, a considerable benefit 
from the work of men or groups who, through the cir- 
culation of their research and experimental findings, 
have made available the results of investigations 
some of which represent years of independent study. 
Time taken to prepare a paper or an article on an 
important experiment or finding saves others in the 
industry from duplicating the effort and expense and 
making time-consuming errors. 

The real saving in time, then, lies in the widest 
possible preparation and circulation of such papers and 
technical articles. 

It is unfortunate that during the present emergency 
those whose experience is most valuable have their 
noses so firmly to the production grindstone. 

However, if the matter of saving time is looked at 
in projected perspective, it becomes evident that the 
real waste may well lie in the /a//ure to spend the time 
necessary for the preparation and circulation of im- 


portant advances. 


Eight Years of Service 


To oldtimers in aeronautics, the suggestion that 
aviation is something new or recent indicates the 
opinion of a newcomer. But to everyone even re- 
motely connected with aviation today, there is no 
argument about the adolescence of this field of achieve- 
ment in the light of what is yet to come. 

The Aeronautical Review can be viewed in much 
the same light. It was conceived eight years ago as a 
section embodied in the Journal of the Aeronautical 
Sciences. The rapid pyramiding in quantity and 
importance of published aeronautical material de- 
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manded a more thorough and usable coverage of the 
aeronautical press than was practicable within the 
confines of the Journal—and so, the Review came 
into its own as a separate edition. 

The hearty response to the service performed by the 
Aeronautical Review for the aeronautical industry has 
confirmed our belief in its permanently constructive 
utility to the future of aviation. Just as the aircraft 
production program is reaching its maturity as a mass- 
production industry, so is the Review serving as a full- 
fledged aid to the advancement of aeronautics by 
making readily available a “‘what-and-where’” index 
of every step of aviation progress reported—from the 
initial brain-storm, through research and experiment 
to the improvement and perfection stage of every 


advance reported. 


News or Pictures? 


Occasional queries regarding the editorial view- 
point of the Aeronautical Review prompt a few notes 
here on the policy governing the objectives of the 
publication. Visual journalism has become part and 
parcel of modern day life; it is here to stay. But, as 
with any innovation in the root-growing stage, this 
facet of the Fourth Estate has suffered much abuse 
in the process of finding its proper place and testing 
its limitations and potentialities. Its educational 
advantages are tremendous, but they have not yet 
been adequately developed in technical fields where 
photography’s chief forte remains a mechanical aide 
in engineering and research development. 

This publication’s technical emphasis is extended 
to the illustrations presented each month. Only 
those are used which pertain to reviews printed and 
contain real information for the technician and 
student. This policy has the express approval of 
readers, who say that they don’t want the Review 
“dressed up with photographs that they can see 
elsewhere.” They find men and machines at work 
the most useful type of illustration. Less stress has 
been put on photo-illustrative matter for engineering, 
production and research men than those in other fields. 

It would be logical, therefore, to develop a parallel 
technique in photo-illustration for men of this level 
in order that the same relative consideration be given 
to their time. In other words, before the camera’s 
shutter is opened for an engineer’s picture, does the 
scene fit the technical version of the old saw?—will 
it tell the engineer a 10,000-word story? 
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September 11. It was reported that 
the 50th Transport Wing of the U.S. 
Army Air Forces would conduct a 
freight transport service between Sac- 
ramento and Ladd Field, Fairbanks, 
Alaska, to expedite shipment of ma- 
terials necessary for the proper forti- 
fication of Alaska and the construc- 
tion of defense bases. 

September 11. Gen. George Brett 
of the U.S. Army Air Forces arrived in 
Cairo to observe the performance of 
American-built aircraft under opera- 
tional conditions in the African, 
Mediterranean, Middle Eastern and 
Atlantic battle zones. 

September 11. The old Ford air- 
craft plant at Dearborn, Michigan, 
inoperative for several years, was re- 
ported being reconditioned for sub- 
assembly production of B-24 bomb- 
ers. 

September 12. The M-170, 70-ton 
four-engined flying boat built by The 
Glenn L. Martin Company was shown 
to the public for the first time. 

September 13. The Civil Aero- 
nautics Board granted Pan Ameri- 
can Airways authority to establish a 
commercial airline between Miami 
and points on the Southwest African 
coast. 

September 13. Universal Moulded 
Products Corp., Bristol, Virginia, an- 
nounced that it had acquired the as- 
sets of Monocoupe Airplane and En- 
gine Corp. and the Bristol Aircraft 
Corp., as well as the entire stock of 
Bristol Aircraft, Ltd., of Canada. 

September 14. There was an at- 
tendance of 500,000 persons at an air 
meet at Newark Airport on the occa- 
sion of its reopening as an air terminal. 

September 15. The Civil Aero- 
nautics Administration consolidated 


airway traffic control in the area of, 


La Guardia Airport, New York, by 
putting locally hired tower operators 
and Federal air traffic employees 
under joint government direction. 

September 15. Pan American Air- 
ways announced that it would begin 
carrying air express across the At- 
lantic under a system of aircerts simi- 
lar to the navicerts used by surface 
vessels. 

September 16. Brig. Gen. Frank 
P. Lahm, the first officer in the world 
to solo an airplane, was nominated 
by President Roosevelt for promo- 
tion to Major General rank. 


September 18. The first tactical 
movement by parachute troops in the 
U.S. took place during maneuvers 
near Clarence, Louisiana. 

September 18. The first contin- 
gent of U.S.-built fighting aircraft 
arrived in Russia, accompanied by a 
small group of American mechanics. 

September 18. Army officials wit- 
nessed tests on a_ radio-controlled 
aerial torpedo designed by John Hodg- 
don, former professor of engineering 
with the U.S. Insular Service. 

September 19. The U.S. Army 
announced that the formation and 
training of air-borne infantry would 
begin shortly when the first unit of 500 
volunteers undergoes training at Fort 
Benning, Georgia. 

September 20. Plans for the es- 
tablishment of three international 
and four domestic air lines by the 
Argentine government were disclosed 
when the Director General of Aero- 
nautics delivered a draft bill to the 
Ministry of the Interior providing for 
the appropriation of $4,000,000 for 
aircraft, airports and radio equip- 
ment. The new lines will operate in 
competition with existing routes op- 
erated by the United States and Euro- 
pean countries. 

September 21. The Government 
helium plant at Cliffside, Texas, will 
be enlarged to raise its annual output 
to 60,000,000 cu. ft. of the gas. 
$1,775,000 will be spent on drilling 
new wells and enlarging facilities. 

September 22. Juan T. Trippe, 
president of Pan American Airways, 
was awarded The Daniel Guggenheim 
Medal for his contribution to the de- 
velopment and successful operation of 
oceanic air transport. 

September 25. The Reconstruc- 
tion Finance Corporation approved 
an $8,000,000 loan to the Reynolds 
Metals Company for the construction 
of an aluminum plant at Lister Kill, 
Alabama, to provide a capacity of 
60,000,000 Ibs. annually. 

September 26. Pan American Air- 
ways Atlantic Clipper made the first 
night departure to Europe from La 
Guardia Airport, New York. The 
first regular transoceanic air express 
left for Europe the same day. 

September 26. The Army Air 
Forces announced that contracts had 
been awarded to Aeronca, Piper and 
Taylorcraft for the first light air- 
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planes ordered for regular duty. The 
65-hp. craft will be used for liaison and 
artillery spotting. 

September 30. The Defense Plant 
Corporation announced that it had 
arranged a $28,317,000 financing pro- 
gram for the construction of two 
magnesium plants, one for the Mathi- 
eson Alkali Works at Lake Charles, 
Louisiana, and the other for the In- 
ternational Agricultural Corporation 
at Austin, Texas. The two plants will 
have an annual capacity of 60,000,000 
lbs. 

October 1. Commanders were 
named for three of the four bomber 
commands provided for in the es- 
tablishment of the autonomous Army 
Air Force. These groups, designed to 
destroy hostile installations and at- 
tack enemy troop concentrations, are 
to be commanded by Brig. Gen. Ar- 
nold N. Krogstad, First Bomber 
Command, Langley Field, Virginia; 
Brig. Gen. John B. Brooks, Second 
Bomber Command, Fort George 
Wright, Spokane, Washington; and 
Brig. Gen. Follett Bradley, Third 
Bomber Command, Drew Field, 
Tampa, Florida. The Fourth Com- 
mand, whose chief has not as yet been 
named, will have headquarters at 
Tucson, Arizona. 

October 2. An agreement was con- 
cluded between Pan American Air- 
ways and the British Government for 
service between British West Africa 
and Anglo-British Sudan. This is the 
last link in the route across the South 
Atlantic to be used in ferrying air- 
craft to the African and Mediter- 
ranean war zone. 

October 2. Grove Webster, first 
director of the Civilian Pilot Training 
Service, resigned to return to private 
aviation. His successor is Maj. John 
P. Morris. 

October 4. The Civil Aeronautics 
Board made public the establishment 
of a fixed and permanent rate struc- 
ture for Post Office Department con- 
tract payments to All-American Avi- 
ation, Inc., whose airmail pickup serv- 
ice may by this action be considered 
a regular Post Office Department 
facility, having operated on an ex- 
perimental basis up to now. 

October 7. Lieut. Col. Caleb V. 
Haynes established a point-to-point 
speed record when he flew from 
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Accessories 


Mass Production of Aircraft 
Clamps. R. R. Harrison. An out- 
line of improved manufacturing meth- 
ods devised by Bendix Aviation engi- 
neers for meeting emergency demands 
for clamps to electrically bond fuel, 
oil, hydraulic and electrical conduit 
and tubing to the airplane structure 
and cushion it against vibration. 
The dies, presses and tool machinery 
developed to handle greater mass pro- 
duction of such clamps are described. 
Aviation, October 1941, pages 84, 
169, 7 illus. 

AN9534 Type Disconnect Plugs. 
Part of Western Flying’s “Technical 
Section,” this item presents notes 
on the nomenclature and _ proper 
call-out for the new electrical and 
radio disconnect plugs made in con- 
formance with Army-Navy specifi- 
cation 9534. Western Flying, Sep- 
tember 1941, pages 31, 50, 1 illus. 

C.A.A. Approves Piywood Pontoons. 
A description of the plywood pon- 
toons developed by National Ply- 
woods, Inc., said to forecast the use of 
waterports by the majority of civilian 
airplanes in the future. The first 
Approved Type Certificate for such 
floats was issued recently by the 
C.A.A. Commercial Aviation, Sep- 
tember 1941, pages 52, 98, 1 illus. 

Aircraft Heating Equipment. The 
Vickers Wellington bomber employs 
an exhaust-heated steam system which 
is combined with an air circulation 
system. The features and installa- 
tion of the system, manufactured by 
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nautical Sciences. 


Gallay, Ltd., are described in this 
article along with manufacturing and 
testing procedure. Aircraft Produc- 
tion, September 1941, pages 395-397, 
9 illus. 


Aerodynamics 


An Engineering Attack Upon Air- 
craft Flutter. Jean Wilie. Discus- 
sion of a method of attacking the prob- 
lem of flutter in aircraft structures. 
Experimental evidence indicates that 
the two-dimensional theory quite 
closely predicts the critical flutter 
speed if all parameters are accurately 
known. The determination and con- 
trol of flutter parameters is outlined 
along with flutter analysis method and 
the engineering application of flutter 
analyses. The typical use of a theo- 
retical flutter model is explained. 
Aviation, October 1941, pages 62, 63, 
160, 162, 7 illus. 

General Approach to the Flutter 
Problem. S. J. Loring. An outline 
of a general approach to the flutter 
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problem for use in investigating any 
mode of flutter of any structure pro- 
vided the air-forces are known. The 
method can be used to investigate 
the possibility of flutter on such 
structures as airplane wings, tail sur- 
faces and bomb doors, aircraft pro- 
peller blades, vehicular bridges, build- 
ings, etc. 

With a well-known solution for the 
air-forces for two-dimensional flow 
over an airfoil with an aileron, equa- 
tions are derived which can be used to 
determine the flutter speed for the 
wing or tail surfaces of any cqnven- 
tional airplane. The use of still-air 
vibration tests in obtaining the struc- 
tural friction of structures and in 
checking a part of the flutter compu- 
tations experimentally is indicated. 
To suggest the possibilities in the use 
of this method, a standardized pro- 
cedure for its general application to 
aircraft flutter problems is outlined 
briefly. S.A.E. Journal, August 1941, 
pages 345, 355, 3 illus. 

Fliegen met geluidssnelheid (Flight 
at Sonic Speed). The first install- 
ment of an introductory study of 
flight at sonic speed. Vliegwereld, 
July 31, 1941, page 415. 

Temperature Effects in a Laminar 
Compressible-Fluid Boundary Layer 
Along a Flat Plate. H. W. Emmons 
and J. G. Brainerd. A solution of the 
two-dimensional boundary-layer prob- 
lem of the steady laminar flow of a per- 
fect gas along a thin flat insulated 
plate is presented for a wide range of 
gas velocities and properties. It is 
concluded that compressibility and 


Military Aviation 
Parachutes 
Personalities 
Photography 


Private Flying 
Production 
Propellers 


Stress Analysis 
Training 


= p 
erliodicals 

| = | 

11 
11 23 
14 18 Wind 58 
7 ; 


THE 


Prandtl number do not introduce any 
new phenomena, but do alter the drag 
on the plate, the equilibrium tem- 
perature of the plate, and the velocity 
and temperature distribution through 
the boundary layer. 

The drag coefficient for the plate, 
the temperature of the plate, and 
typical velocity and temperature dis- 
tributions are given by equations and 
graphs. Journal of Applied Mechan- 
ics, September 1941, pages A105-— 
A110, 10 illus. 


On the Statistical Theory of Tur- 
bulence. C. L. Pekeris. In the pre- 
liminary section a method is given of 
determining the distribution function 
of turbulent velocities. The dis- 
tribution function P(u) of a com- 
ponent turbulent velocity u(t) is de- 
fined as the probability that wu shall 
have the value between wu and u + du. 
The part P,(u) of P(w) which is an 
even function of u can be determined 
by first measuring the mean with re- 
spect to time of cos zu(t) for all values 
of z. In a similar fashion, the part 
P,(u) of P(u) which is odd in u 
can be determined by measuring ¢(z), 


which is sin [2u(t)], and obtaining 
the sine transform of ¢(2). 

In a section on A Method of Deter- 
mining the Auto-Correlation Coef- 
ficient of Turbulent Velocities a new 
method is given of determining the 
auto-correlation coefficient R(r) of 
u(t). This method depends on the 
possibility of measuring a function 
U(t, @), which is the mean value of 
u(t) over an interval of time 290. 
U(t, @) has, like u(t), a zero mean 
value and the mean of its square. 
U2(t, @) is equal to u2(t) at = 0 
and decreases with 6. If now r(@) is 
defined by = U*(t, @)/ur(t) 
then the auto-correlation coefficient 
R(r) of u(t) is given. Journal of the 
Aeronautical Sciences, October 1941, 
pages 475-476. 


Air Law 


Pilot Rating Changes. A summary 
of the new Civil Air Regulations con- 
cerning pilot ratings which are now 
based on horsepower rather than 
weight classifications. Types such as 
airplane, autogiro, glider, and lighter- 
than-air are retained in the new rat- 
ings, as are classifications of single- 
engine land or sea, multi-engine 
land or sea, and unconventional. 
Power ratings cover light airplanes at 
80 hp. or less, while on all aircraft 
above 80 hp., horsepower rating is 
given within a range of 50 per cent 
above and 50 per cent below the horse- 
power of the aircraft for which the 
pilot is rated. For example a pilot 
rated on a 220 hp. airplane would hold 
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a rating to fly aircraft from 110 hp. 
to 330 hp. Should he also have flown 
a minimum of five hours in light air- 
planes, his rating would be given as 
330 hp. or under. Yankee Pilot, 
September 1941, pages 9, 10. 


Air Policy 


Do Commercial Schools Face ‘‘Liq- 
uidation?” A discussion of the posi- 
tion of the dozen or so commercial 
aviation operators in Canada who 
have not yet been taken into the 
Commonwealth Air Training Plan. 
It is indicated that in view of hap- 
penings of recent months Civilian 
Training Schools are being barely 
tolerated by the authorities although 
they have helped the Commonwealth 
Plan immensely.- The aid afforded by 
these schools is reviewed with a state- 
ment of the Government’s position 
to date regarding them. Commercial 
Aviation, September 1941, pages 33, 
34, 39, 5 illus. 

A Fourth Arm in Hemisphere De- 
fense. Maj. Frank L. Nelson. Dis- 
cussing German invasion of South 
America politically and economically, 
this article considers the possibilities 
of a physical invasion by German 
armed forces and finds such a feat 
neither improbable nor impossible. 
The observations are made in con- 
nection with a cliche which is said to 
be floating around the Army—to the 
effect that the United States has four 
lines of defense: the Army, the Navy, 
the Air Forces and Pan American 
Airways. The writer concludes that 
in the grim emergency that the British 
Navy should fail to bar German forces 
from South America the United States 
would be forced alone to defend that 
4,000 miles of vulnerable coast and 
might be glad indeed to call into action 
its “fourth line of defense,” Pan 
American Airways. U.S. Air Service, 
August 1941, pages 10-13, 2 illus. 

Pilots for the Big Ships Are in 
Demand. How and where to get 
pilots for the transoceanic ferry serv- 
ices has become a serious problem to 
ferry service authorities according to 
this article which reports the sources 
for such pilots to date and the pos- 
sible sources which may be tapped as 
the shortage becomes more critical. 
The chief difficulty has been to secure 
pilots with multi-engine experience. 
But there is also a shortage of big air- 
planes with which adequate training 
may be provided. American Avia- 
tion, September 15, 1941, page 4. 

Our Unused Potentialities for Aero- 
nautical Research and Development. 
John E. Younger. An address on the 
occasion of the 1941 award of the 
Spirit of St. Louis Gold Medal. At- 
tention is called to the failure to set 
aside funds for the training of aero- 
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nautical engineers. As a result of this 
gap in our aeronautical educational 
and development program, the avia- 
tion industry is said to lose in two 
ways. It fails to acquire sufficient 
highly developed technical personnel 
with adequate training and vision for 
original developments, and it loses a 
highly efficient and original source of 
research for the germination of new 
ideas, methods and principles. 

Nearly all our national research in 
aeronautics, it is said, goes into the 
development of known principles and 
methods. On the assumption that the 
germination of new ideas lies largely 
with students in the schools and uni- 
versities, it is urged that such research 
should be stimulated by the endow- 
ment of the various branches of aero- 
nautical science in which new ideas 
are so much needed. Mechanical 
Engineering, August 1941, pages 575, 
576, 1 illus. 

The Bomber and Billy Mitchell. 
Development of the big bomber policy 
is traced from its beginning in the 
years of controversy during which it 
was championed by General Mitchell. 
Proof of their striking power as shown 
by the present war has been made the 
basis for the present policy calling for 
mass production of high-altitude, 
long-range heavy bombers, the pro- 
duction program for which has been 
called the biggest single industrial proj- 
ect ever undertaken. Fortune, Octo- 
ber 1941, pages 184, 186, 188. 

Priorities May Help the Light 
Plane! E. E. Porterfield, Jr. A 
light airplane manufacturer discusses 
the effect of present priority ratings on 
the light airplane industry. Far from 
feeling discouraged about restrictions, 
he believes that substitute materials 
may be developed to produce better 
airplanes at a lower cost. He states 
that Porterfield engineers know that 
by increasing the empty weight of 
their trainer only twenty pounds 
they can eliminate many of the hard- 
to-get materials heretofore considered 
important in aircraft construction. 

With only 195 pounds of aluminum 
allowed for each light airplane, and 
this applies only to aircraft designated 
for C.P.T.P. training, this metal can 
be replaced nearly everywhere but in 
the engine, wheels and _ cowling. 
Spruce can be eliminated entirely. 
Seamless tubing can be replaced with 
welded tube, and all substitutions 
made without any sacrifice in speed, 
strength or performance, and a sacri- 
fice of only twenty pounds in weight. 
Suggested substitutes are noted along 
with some of the results of their use. 
Air Trails, September 1941, pages 
22, 23, 33, 5 illus. 

Aerial Supremacy. Robert P. Pat- 
terson. The Undersecretary of War 


draws the conclusion that military 
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success has been indicated by recent 
events to be directly proportional to 
air superiority. For this reason, he 
states, this nation is determined to 
make its aircraft superior to any others 
in the field. Now that the quality of 
these airplanes has been proved, the 
next step is to produce them in great 
numbers. The undersecretary ex- 
presses the belief that national co- 
operation will solve the problem of 
production just as it solved the prob- 
lem of design. Aero Digest, October 
1941, page 146, 2 illus. 


Air Power 


The Riddle of Soviet Air Power. 
An estimate of the condition of Rus- 
sian air power. It is intimated that 
Russia has kept the world guessing re- 
garding her air power and that it now 
appears she may have something 
worth hiding, in view of the impeded 
progress of Germany’s attempted con- 
quest. A number of sources are 
quoted in analyzing published data 
on the subject of Soviet air power, the 
growth of which is traced from 1934 to 
1940. 

This article leans to the expansive 
interpretation of Russian air strength 
with the comment that even if Soviet 
aircraft in the main be not as good as 
those of the Luftwaffe, their pilots 
are a match for the Germans and “the 
Soviets, who have been practicing 
military airmanship for a far longer 
period than have the Germans, since 
the last war, have worked out clever 
strategy and are certainly not lacking 
in courage.” Commercial Aviation, 
August 1941, pages 27-29, 70, 124, 3 
illus. 

De Japansche luchtmacht (The 
Japanese Air Force). A survey of 
the condition of Japan’s air power. 
There is no air force in the world of 
which so little is known as the 
Japanese Air Force. However, the 
war with China has revealed some of 
its equipment. There is little known 
of the number of airplanes in actual 
military service, or of their construc- 
tion data. However there is a 
numerical system which makes it pos- 
sible to identify Japanese military 
airplanes as to their date of construc- 
tion. Accordingly, airplanes carrying 
the number 95 have been manufac- 
tured in 1935, for example the pursuit 
plane 95 and the machines 95-1, 
95-2, and 95-3 which derived from it. 
Airplanes manufactured in 1936 carry 
the number 96, etc. 

Many pursuit and scouting air- 
planes, light and heavy bombers carry 
the number 97. Asa matter of fact, 
the first series of the 97 type airplanes 
may be considered to be modern. 


The heavy bomber of this series is a 
four-engined machine with maximum 
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speed of about 420 km. per hour. 
The maximum bomb load is 1,500 kg. 
and the maximum cruising range is 
3,500 km. However, this cruising 
range depends on the bomb load. 
Pursuit plane 97 and scouting plane 
97 have a speed of 480 km. per hour 
and are at present the standard type 
of the Japanese Air Force. 

The modern twin-engined bomber 
type 98 corresponds to the Fiat BR- 
20M, and was manufactured under 
license. In 1938 Japan bought about 
80 Italian-built Fiat bombers. The 
Italian built Fiat BR-20M is powered 
by two Fiat radial engines delivering a 
maximum speed of 410 km. per hour. 
However one may justly assume that 
the Japanese version is not as fast. 

Many Japanese airplanes are copied 
from American designs, for instance the 
pursuit airplane type 96 shows great 
similarity to the Boeing pursuit type. 
Up to now the Japanese engine indus- 
try has not succeeded in producing a 
1,000 hp. engine. The main Japanese 
aircraft factories are: Nakajima 
in Oetamatsi, Ojima in Oshkobo, 
and Mitsubishi in Nagoya, Sibaura 
and Omatsi near Tokio. The Mitsu- 
bishi plants also manufacture en- 
gines, instruments, and armament. 

Japan has large aerodynamic labo- 
ratories, such as The Institute of the 
University of Tokio, the Aerodynamic 
Institute of the Army, the Institute 
of the Naval Arsenal, the Laboratory 
of the Ministry of Transportation, 
and the Central Aeronautical Re- 
search Institute. In the scientific 
field Japan must be credited with 
very important contributions. At the 
present time there are laboratories 
under construction which will have 
wind tunnels of enormous dimensions. 
Japan has 7 aircraft carriers, three of 
which are brand new. These are the 
10,050-ton Soryu, Hiryu, and Syo- 
kaku, each able to carry about 30 
airplanes. 

Commercial aviation in Japan 
covers a network of 16,813 km., oper- 
ated by the Dai Nippon Air Line. 
The transport craft are of various 
makes and vintages; modern types 
are used on the main lines only while 
the older ones do inland service. 
Vliegwereld, July 31, 1941, pages 408, 
409, 9 illus. 

United States Air Power Is Sky- 
rocketing. A report on the current 
condition of the American defense 
effort in the field of aviation. Statis- 
ties and other information are given 
on increases in production and produc- 
tion facilities and in the speed and 
ceiling of bombers. Commercial Avia- 
tion, August 1941, pages 33, 34, 39, 
40, 54, 9 illus. 

The Japanese Air Force. Lynn C. 
Thomas. An estimate of the quality 
of Japanese military aircraft and pilots 


with notes of comparison with those 
of the United States. The writer’s 
observations are founded on five 
years spent in the Far East and Pa- 
cific islands, seeing Japanese pilots in 
action over China, discussing the 
situation with Japanese military lead- 
ers and with war correspondents in 
China and military observers. 

Expressing conviction that the Jap- 
anese will attempt conquest of the 
Dutch East Indies despite their 
knowledge that it means war with the 
United States and Britain, this writer 
analyzes Japanese military air tactics, 
pilots and equipment, describes a 
typical Japanese air strafing attack, 
and concludes with the expression of 
little faith in the efficiency or strength 
of Japanese air power. Western Fly- 
ing, September 1941, pages 22, 23, 4 
illus. 

Which Road to Victory. Maj. F. 
A. de V. Robertson. A consideration 
of whether air power alone or a formi- 
dable number of mechanized divisions 
supported by a large army air arm 
should be chosen as the strategic 
means to ultimate victory of the allies 
in the present war. Commenting on 
the futility of sheer bombing power, 
the writer points out numerous vital 
targets other than factories, particu- 
larly the lines of communication be- 
hind a hostile army. This is said to 
be the work of bombers cooperating 
with an army rather than the work of 
an independent air force. Flight, 
July 24, 1941, pages 51, 52, 3 illus. 

Free French Air Force. Henry 
Baerlein. Exploits of French pilots in 
reaching British territory by devious 
means following the fall of France are 
recounted in this description of the 
French contingent of British air 
strength. The formation of the Free 
French Air Force out of dribs and 
drabs of French recruits who are 
still making their way to Britain, 
the training and air war operations 
of various units, and the background 
of Colonel Valin, their chief of staff, 
are reviewed. Flight, July 24, 1941, 
pages 48a-—c, 7 illus. 


Air Transport 


Technical Advances to Insure U.S. 
Air Transport’s Future. Juan Trippe. 
The president of Pan American Air- 
ways cites the problems that will 
probably face the post-war interna- 
tional air transport companies. 

The basic requirement for success- 
ful competition with such power- 
fully implimented companies as Brit- 
ish Overseas Airways, Deutsche Luft- 
hansa, Ala Littoria, Air France, Dai 
Nippon or their successor companies 
is greater speed to permit practical 
overnight service to Europe, and to 
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Hawaii, 24 hour service to Buenos 
Aires, and 48 hour trips to the Orient, 
South Africa and India. 

To achieve this, the American lines 
must have greater available horse- 
power, lower fuel consumption and 
greater propulsive efficiency. Higher 
wing-loading and improved high-lift 
devices must also be perfected. Aero 
Digest, October 1941, pages 316, 317, 
392, 1 illus. 

Prodigy Airline. A review of the 
establishment and growth of Yukon 
Southern Air Transport, Ltd., this 
article describes the course by which 
the airline grew to adult stature in four 
brief years, took civilization into the 
far northwest and is planning one 
day to operate into Shanghai, via 
Alaska and the Behring Straits. 
Commercial Aviation, August 1941, 
pages 43-45, 60, 10 illus. 

Het Huisdier en het Vliegtuig 
(Domestic Animals and the Air- 
plane). The part that the airplane 
plays in the transportation of domes- 
tic livestock is not generally known. 
This article gives an account of the 
shipment of dogs, cats, piglets and 
chicks between Australia and the 
Dutch East Indies, as well as the 
transfer of zoo animals such as koala 
bears, kangaroos and birds. 
Java imports oysters from Australia 
as well as fish eggs and young fish to 


Airplane 


Curtiss Military Aircraft. Descrip- 
tions of the various types of military 
airplanes in current production at 
divisions of the Curtiss-Wright Corp- 
oration. The types described include 
the P40 series single-seater pursuit; 
the 052, a high wing observation air- 
plane; the SO3C-1 mid-wing scout 
bomber; the SB2C-1 dive-bomber; 
the SNC-1 combat trainer and the 
twin-engined C-46 transport. Photo- 
graphs of currently produced Whirl- 
wind and Cyclone engines and Curtiss 
propellers and some of the aircraft in 
which they are being used are also 
given. Aero Digest, October 1941, 


pages 228, 231, 233, 235, 236, 92 illus. ° 


Dornier Do.22. Description, speci- 
fications and performance figures on 
the Dornier Do.22, a single-engined, 
high-wing twin-float monoplane built 
for long-range reconnaissance, light 
bombing or torpedo carriage. Aero- 
nautica, July 1941, pages 8, 9, 3 illus. 

Aviation Sketch Book. Cross-sec- 
tion and cutaway drawings with 
explanatory captions showing details 
of the Kinner R-53 engine, the wing 
of the Meyers OTW trainer, the en- 
gine installation and landing gear of 
the Bristol Beaufighter, the general 
structure and a wing gun bay of the 


stock its streams. The only animal 
thus far to be refused by the K.N.L.- 
L.M. (Royal Dutch East Indies Air 
Line) was a full-grown tiger. Lucht- 
vaart, July 24, 1941, pages 264-266, 3 
illus. 

Luchtvaart in China (Commerciai 
Aviation in China). A survey of the 
operations of China National Avia- 
tion Corp. and its effort to maintain 
the important air routes despite the 
opposition of the Japanese air force. 
Special effort is made to retain service 
between such main points as Chunking 
and Hong Kong, Kunming and Ran- 
goon. 

Because of the peculiar operating 
conditions, no fixed schedules are 
maintained, the pilots seeking the 
worst possible flying weather for op- 
erations, as the Japanese military 
pilots usually stayed on the ground 
at these times. Vliegwereld, June 5, 
1941, page 288, 3 illus. 

Flying the Atlantic. The first of 
three articles on Pan American Air- 
ways operations, this one describes 
the nature and function of the mul- 
tiple flight crew and outlines the 
training of the crew. The series is 
presented as a general review of Pan 
American technique as applied to the 
problems of the North Atlantic Clip- 
per service. Aviation, October 1941, 
pages 48, 49, 184, 186, 4 illus. 


Description 


Rolls-Royce-powered Hawker Hurri- 
cane, the horizontal stabilizer and 
control surface nose section of the 
Messerschmitt 110, and the fuselage 
and flap of the Beechcraft D-17. 
Aviation, October 1941, pages 92, 93, 
95, 9 illus. 

Messerschmitt Menace. A _ de- 
scription of the design and character- 
istics of the new Messerschmitt Me 
109F. Built for increased perform- 
ance at high altitudes, the airplane 
is armed with a Mauser cannon ¢ca- 
pable of a fire of 900 rounds per minute. 
Among specifications mentioned are 
maximum speed, 380 m.p.h. at 21,000 
ft., and service ceiling, which is re- 
ported as 40,000 ft. Aviation, October 
1941, pages 50, 51, 5 illus. 

‘‘Beaufighter.”? Description of the 
Bristol ‘‘Beaufighter,” the interceptor 
conversion of the Beaufort, a low- 
wing, twin-engined craft, equipped 
with six machine guns and for 20 mm. 
Hispano-Suiza cannon. Air Forces 
Review, September 1941, pages 8, 9, 
3 illus. 

Beaufort—A Versatile Weapon. A 
genefal description of the design and 
construction of the Bristol Beaufort 
high-performance twin-engined mid- 
wing monoplane, designed to carry out 


the duties of combined bomber, gen- 
eral reconnaissance, torpedo bomber 
and general purpose landplane. No 
specifications are given. Canadian 
Aviation, August 1941, pages 29, 32, 
3 illus. 

American Bombers and Flying 
Boats. Descriptions of eight types of 
aircraft being built in the United 
States for Britain. Some figures are 
given on performance and specifica- 
tions. Aircraft noted are the Lock- 
heed Hudson (EB-14), Douglas Bos- 
ton (DB-7), Martin Maryland (167- 
W), Martin B-26, Boeing Flying 
Fortress (B-17), Consolidated Lib- 
erator (B-24), Consolidated Catalina 
(Model 28) and Consolidated 31. 
Flight, July 24, 1941, page 49. 

U.S. Dive Bombers of R.A.F. Brief 
descriptions of the Curtiss Cleve- 
land (Helldiver-77), Vought-Sikorsky 
Chesapeake (VS-156), Brewster Ber- 
muda (Model 138) and Northrop 
Al17-A. Some specification and per- 
formance figures are given. Flight, 
July 17, 1941, page 34g, 1 illus. 

Savoia-Marchetti. Descriptions, 
structural details, specifications and 
performance data on some of the 
late types of low-wing trimotors built 
by Savoia-Marchetti. The SM 84, 
82 and 75 are the types presented in 
their bomber, seaplane and transport 
conversions. A brief history of the 
company which was founded in 1915 
is also given. Flygning, August 1941, 
pages 8,9, 5 illus. 

Flying the New Fleet ‘‘Fort.” A 
compilation of the impressions of vari- 
ous pilots who have flown the Fleet 
60, new Canadian-designed interme- 
diate trainer now ready for produc- 
tion-delivery to the R.C.A.F. The 
description of the airplane as given 
in this article includes an account of 
the cooling system and of the unusual 
oil warm-up system. Weights, load- 
ings and performance are _ noted. 
Canadian Aviation, September 1941, 
pages 22, 23, 4 illus. 

New Combat Trainer Used by U.S. 
Navy. The Curtiss-Wright SNC-1 
advanced combat trainer is described. 
The airplane was designed specifically 
for the training of combat pilots during 
the period directly preceding their 
transfer to fighting aircraft, and re- 
sembles closely the appearance of a 
modern fighter airplane but is smaller 
insize. Structural features are noted. 
Nospecifications are given. Canadian 
Aviation,. August 1941, pages 30, 32, 
3 illus. Also Air Forces Review, 
September 1941, page 20, 2 illus., and 
Commercial Aviation, August 1941, 
pages 48, 52, 2 illus. 

The Curtiss ‘‘Kittyhawk.” A brief 
description of the newest version of 
the Curtiss P-40 line of fighters. 
Chief improvements are substantially 
better performance, greater speed and 


~ 


| 


Th 


ae 
oO 
A 
8! 
c 
al 
al 
ir 
m 
Ww 
al 
b: 
| 
t 
tr 
ps 
nl 
al 
Ww 
pe 
be 
A 
la. 
st. 
th 


more fire power. Commercial Avia- 
tion, August 1941, page 50, 1 illus., 
also Canadian Aviation, page 31, 4 illus. 

The Sportsman Test Pilot. James 
B. Taylor, Jr. A critical description 
of the 65 hp. Taylorcraft tandem 
trainer, giving a test-pilot’s opinion 
of the flying characteristics, comfort 
and construction of the airplane. 
The Sportsman Pilot, September 15, 
1941, pages 14, 15, 3 illus. 

Fire Power Is Featured in Latest 
Nazi Fighter. The Messerschmitt 
Me 109F is described on the basis of 
reports from representatives of Eng- 
lish aeronautical publications who 
were permitted to examine the air- 
plane. Particularly noted are de- 
sign improvements over the earlier 
model of the series. Canadian Avia- 
tion, September 1941, pages 31, 64, 2 
illus. 

Silvaire. A lengthy, conversational 
description of the flying characteris- 
tics of the Luscombe Silvaire. Ex- 
tensive detail is afforded on the hand- 
ling of the airplane in various flight 
attitudes and conditions. The dis- 
cussion of performance is_ treated 
critically and comparatively, voicing 
general approval of the craft’s all- 
round flying qualities. Air Facts, 
September 1941, pages 10-22, 5 illus. 


Airports 

U.S. National Airport. Description 
of Washington, D. C.’s new National 
Airport, opened to service early last 
summer. Details are given on the 
construction and layout of the air- 
port. Commercial Aviation, Septem- 
ber 1941, pages 48, 50, 89, 5 illus. 

Keep ’em Clear for Wheels. Dis- 
cussing problems faced at Canadian 
airports in keeping runways clear 
during severe winter weather, this 
article presents a summary of the 
experience of several airport managers 
in seeking a satisfactory means of 
clearance. Various types of equip- 
ment devised to do this job are de- 
scribed, in particular the “‘Snogo”’ unit 
which blows snow well clear of landing 
areas after plow units have previously 
banked the snow at the edge of the 
runways. Commercial Aviation, Au- 
gust 1941, pages 64, 66, 68, 118, 120, 
8 illus. 

Stop and Go at the Crossroads of 
the Skies. A description of the con- 
trol tower, ground station and dis- 
patching office at the Chicago mu- 
nicipal airport. Traffic control duties 
and procedure are outlined together 
with details of the equipment and 
personnel. Popular Mechanics, Octo- 
ber 1941, pages 34-37,168-170, 12 illus. 

The Farmer Builds a Field. James 
A. Wales, Jr. Suggestions for the 


layout and maintenance of flight 
strips or runways on otherwise cul- 
Flight strips approxi- 


tivated fields. 
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Using a router for trimming cowling stampings at the Curtiss-Wright Corporation’s 
Airplane Division at Buffalo, New York. 


mately a thousand or more feet long 
and a minimum of one hundred feet 
wide should be laid out paralleling the 
prevailing wind. There should be 
unobstructed approaches and crops 
adjacent to the runways should not 
be high enough to obstruct visibility 
while taxiing. Flight strips should be 
level, well sodded and with all stones, 
stumps, humps and gullies leveled. 
Inexpensive hangars, the wind sock, 
and general maintenance are dis- 
cussed. Air Trails, September 1941, 
pages 24, 32, 2 illus. 


Avigation. 

Eenvoudige Navigatie ten Dienste 
van de Sportvlieger (Simple Naviga- 
tion for the Sport Flyer). J. W. 
Verhoeven. The seventh in a series 
on simplified navigation, this install- 
ment presents several types of com- 
passes, namely the remote reading, 
earth inductor and sun types. Lucht- 
vaart, July 22, 1941, pages 276-278, 5 
illus. 

Eenvoudige Navigatie ten Dienste 
van de Sportvliegers (Simple Navi- 
gation for Sports Flyers). J. W. 
Verhoeven. The eighth of a series on 
navigation, this installment describes 
the construction and application of the 
bearing compass, drift indicator, bear- 
ing plate, the “‘Le Prieur” navigraph 
and the ‘Plath’ drift and ground 
speed indicator. Various types of 
computers are also described. Lucht- 
vaart, August 5, 1941, pages 296-298. 
11 illus. 

From the Ground Up. Sandy A. F. 
MacDonald. An intreduction to air 
navigation, giving primary definitions, 
elementary compass study and _ be- 
ginner’s directions on compass read- 
ing. Air Force Review, September 
1941, pages 10-14, 9 illus. 


D/F Loop Navigational Techniques. 
C. H. McIntosh. The second article 
in a basic discussion on the principles 
and use of direction finding equip- 
ment. Principles and methods of 
loop orientation are outlined; means 
are discussed for ascertaining course 
to the station, selecting the nearest 
beam, homing and determination of 
station. Aviation, October 1941, 
pages 54, 55, 148, 150, 6 illus. 


Business and Finance 


Aviation and the Duration. Selig 
Altschul. A review of the current 
position of aviation’s financial market 
with comparative notes on fluctua- 
tions since 1939 and on potentialities 
in future months. The writer com- 
ments that analysis of earnings re- 
ports clearly shows that the era of 
soaring profits in the aircraft industry 
appears to be at anend. While earn- 
ings will no doubt continue to show 
impressive gains throughout the re- 
armament period, the earnings in- 
crement rate, it is said, will not be as 


rapid as formerly and “‘it is likely 


that profits will not parallel the rising 
volume of deliveries.’’ Aviation, Oc- 
tober 1941, pages 83, 188. 


Design 


Why the Airacobra—and How? 
Lawrence D. Bell. The president of 
Bell Aircraft Corporation explains 
the background to the conception of 
the Airacobra. Strategic problems 
of warfare revealed by experience 
during the present European con- 
flict are discussed in relation to their 
influence upon the essential design 
and construction of the Airacobra. 
The theory and research which went 
into the design and construction of 
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the airplane as an answer to these 
strategic problems are elucidated. 
Commercial Aviation, August 1941, 
pages 78-80, 3 illus. 

Fire Power of the Airacobra. Percy 
T. Cole. A brief description of the 
arrangement of fire power on the Bell 
Airacobra and how it was adapted 
to the basic design of the airplane. 
Commercial Aviation, August 1941, 
page 96, 2 illus. 

Armament and Armor. Clem G. 
Trimbach. A presentation of the 
fundamental problems of arming and 
armoring the modern military air- 
plane. The problem of protecting the 
blind spots on a fighter or other mili- 
tary machine is only one of the phases 
of this design consideration. Self- 
sealing tanks and fuel lines and the 
special weight considerations involved 
in adding many pounds of dead weight 
to the airplane, complicate the prob- 
lem of producing the high-perform- 
ance airplane required for modern 
warfare. 

Between arms and armor, the 
vicious cycle continues. As_ the 
weight and fire-resistance of the 
armor is increased, heavier guns and 
more of them are added. As the 
methods by which wars are conducted 
call for greater versatility in the air- 
plane, increased amounts of bombing 
gunnery, torpedo, smoke flare and 
similar equipment must be added. 
This article provides a summary of 
the current problem, indicating the 
direction in which design must go to 
achieve the goal of the maximum pro- 
tection and fire-power possible with- 
out sacrifice of the airplane’s func- 
tioning characteristics. Aero Digest, 
October 1941, pages 215, 216, 3 illus. 

Warplane Specification Engineer- 
ing. Peter A. Beck and Richard H. 
Robb. An explanation by members 
of Lockheed Aircraft Corporation’s 
specifications staff regarding the com- 
plex problems involved in submitting 
proposals or participating in design 
competitions for military airplane 
production projects. Aviation, Octo- 
ber 1941, pages 68, 69, 176, 178, 4 
illus. 

Tail Unit Design. Bruce Foster: 
Analyzing the problems contingent 
on the design of tail surfaces for mod- 
ern airplanes, this article notes the 
factors which have altered the basis 
of tail design and cites current de- 
velopments as evidenced in recent 
aircraft types. The old empirical 
formulas for tail surface area have in 
the last few years given way to new 
considerations, based on greater en- 
gine powers, giving more violent slip- 
streams; the higher standards of con- 
trollability demanded after failure of 
one engine; the greater wing loadings, 
reducing wing size; and the refine- 
ment in fuselage shape. 
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In a non-technical survey of the 
state of knowledge in this branch of 
aeronautical design today, successive 
changes in tail design of various out- 
standing large airplanes of recent vin- 
tage are discussed to show how con- 
trollability and stability of airplanes 
are improved through basic alterations 
in tail surface design. Flight, July 
17, 1941, pages 34a-e, 20 illus. 

Designing and Building the Aira- 
cobra. Omer L. Woodson and Har- 
land M. Poyer. An outline of the 
many and complex design and con- 
struction problems met by Bell Air- 
craft Corporation engineers in per- 
fecting the Airacobra as a mass pro- 
duction airplane. Some of these prob- 
lems are explained in detail with tech- 
nical notes on the solutions evolved. 
Commercial Aviation, August 1941, 
pages 86, 88, 90, 92, 5 illus. 


The second power-driven assembly 
line, recently put into operation at the 
Bell Aircraft Corp.’s plant at Niagara 
Falls, New York. 


Structural Features of Beads. F.R. 
Shanley. The chief structures engi- 
neer of Lockheed Aircraft Corp. dis- 
cusses in this article how to use and 
when not to use beads for the stiffen- 
ing of stressed-skin airplane struc- 
tures. Basic theory and design prob- 
lems in the use of beads to strengthen 
sheet metal construction are outlined 
in detail. A concluding section sum- 
marizes fundamental principles based 
on the discussion presented. Avia- 
tion, October 1941, pages 58, 164, 166, 
168, 170, 10 illus. 

Plastic-Plywood Design. Wendell 
S. Fletcher. The builder of the Flet- 
cher basic trainer, a successful type 
of aircraft built entirely of plastic- 
bonded plywood, presents a study of 
the design problems peculiar to this 
type of construction. The article first 
clarifies the terminology and the ma- 
terials involved and indicates the 
manner in which the prejudices 
against plywood construction of air- 
craft, stemming from some of the 
undesirable characteristics of former 
bonding agents, have been overcome 
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by the use of modern plastic adhesives. 

The general considerations of plas- 
tic-plywood construction are outlined 
in this article, and their application 
in the building of the Fletcher basic 
trainer are explained. Aero Digest, 
October 1941, pages 333, 334, 392, 5 
illus. 

Styling Aircraft Interiors. N. S. 
Leichter and R. 8. Rose. A study of 
the problems involved in designing 
the inside of the passenger airplane 
with a view to comfort and the most 
efficient utilization of space and 
weight allowable for passenger ac- 
commodations. This involves cer- 
tain considerations, among which 
are the function of the particular de- 
sign and the amount of space and 
weight made available by the aero- 
dynamics and structure of the par- 
ticular design. 

Some of the new ideas in seat and 
berth design which allow greater com- 
fort for the weight and space allowed 
per passenger unit, the latest ma- 
terials being considered for this pur- 
pose such as magnesium alloys and 
plastics and the basic theory of color 
arrangement for passenger comfort 
are discussed. 

The procedure developed at Lock- 
heed for interior design and other 
work of the engineering stylists is 
outlined. Aero Digest, October 1941, 
pages 55-57, 399, 400, 7 illus. 

The Design of High-Speed Mili- 
tary Airplanes. Clarence L. John- 
son. A discussion of design trends 
of the high-speed military fighter. 
Remarking the nature and basic pur- 
pose of the fighter in intercepting and 
shooting down bombers, the paper 
points out factors affecting its design, 
considering each in detail and in 
its relation to the composite problem 
of fighter design. The factors treated 
are performance, armament, ease of 
production, maneuverability, time re- 
quired for development, flight quali- 
ties and cost. 

In concluding, the writer suggests 
that in spite of the many problems 
presented by the pusher propeller, 
it “seems fairly certain on the basis 
of present data that it should be 
used.” But, before they can be widely 
used, the problem of the pilot leaving 
the airplane with parachute must 
be solved. The military fighter is 
said to be inevitably becoming larger, 
more powerful, more costly and com- 
plicated. Speed limitations, it is 
noted, are too uncertain to bear dis- 
cussion. The most useful outcome 


from the vast amount of research 
on military types at the present 
time will be its application to com- 
mercial models when the war is over. 
Journal of the Aeronautical Sciences, 
October 1941, pages 467—474, 13 
illus. 
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Engines 


Which? Are Air-cooled or Liquid- 
cooled Engines to Power American 
Pursuits? A review of the nature and 
the grounds of the controversy over 
the use of air-cooled as opposed to 
liquid-cooled aircraft engines. It is 
intimated that air-cooled power plants 
of 2,000 hp. for fighters appear to be 
the coming trend. Commercial Avi- 
ation, September 1941, pages 30-32, 
4 illus. 

Carburetion. Alex Lavendel. Part 
two of an article reviewing important 
contributions made to aviation by car- 
buretor research. This installment 
undertakes a discussion of the devel- 
opment of superchargers, fuel injec- 
tion, non-icing and de-icing equip- 
ment. It is concluded that modern, 
supercharged, high compression, high 
speed military engines will require 
some method of carburetion which 
will have to completely revolutionize 
the present methods in use, to keep 
pace with increasingly rapid develop- 
ment of aircraft engines. Commer- 
cial Aviation, August 1941, pages 
30-32, 174, 7 illus. 

Kinner Steps Up 15 Horses. De- 
scription of the new Kinner R-53, a 
175-hp. engine which can be used as 
a replacement for either the 160-hp. 
R-55 or the 125-hp. B-54. Improved 
characteristics and specifications of 
the motor are noted. Commercial 
Aviation, September, 1941, page 92. 

Mercedes-Benz DB-601A Aircraft 
Engine. Raymond W. Young. A 
paper on the design features and per- 
formance characteristics of the Mer- 
cedes Benz DB-601A engine. The 
major portion reports a teardown in- 
spection of the engine with detailed 
descriptions and comments on some 
of the design features of major com- 
ponent parts. The balance is given 
to a check of the magnaflux inspec- 
tion method, analysis and comparison 
of materials, and comparison on qual- 
ity of finish. 

According to the specifications 
quoted, the engine is an inverted 60- 
degree V-type, with 12 cylinders in 
banks of six, liquid-cooled Otto- 
cycle engine and fuel injection. Bore 
and stroke are 150 X 160 mm., dis- 
placement is 2,070 cu. in. and com- 
pression ratio is 6.74 : 1. 

Physical and performance charac- 
teristics of the engine are compared 
with contemporary American, Brit- 
ish, French and German powerplants 
of the same general design. It is said 


that German and French liquid-cooled 
designs tend toward larger displace- 
ment and lower crankshaft speed than 
is American and British practice; 
that the Germans favor the inverted 


type of construction in in-line engines 
because of the excellent visibility which 
this type permits in a single-engine 
airplane; and that American and 
British engines average about 5.7 per 
cent higher in b.m.e.p. under military 
rating. 

Regarding workmanship and qual- 
ity of finish, it is concluded that no 
useless effort has been expended 
where there is not a direct return in 
increased reliability and performance, 
and that handiwork in the polishing 
of stressed parts is of the highest 
order. Although stating that the 
design represents good mass-produc- 
tion practice for military aircraft 
engines, the writer notes that the 
highly stressed bolts do not have 
ground threads. He indicates that 
performance seems to be on a par with 
contemporary powerplants of the 
same general type. S.A.E. Jour- 
nal, October 1941, pages 409-431, 39 
illus. 

Casting Cylinder Heads. A brief 
outline of the line production of air- 
craft engine cylinder heads as pro- 
duced at the Fair Lawn foundry of 
Wright Aeronautical Corporation. 
Aircraft Production, September 1941, 
pages 334, 335, 8 illus. 

Providing the Power for Canadian 
Tigers. Notes on the manufacturing 
practice of Menasco Manufacturing 
Company’s new Burbank plant in the 
production of engines for Tiger Moth 
trainers employed by the R.C.A.F. 
Some of the minimum tolerances 
maintained in the fabrication of this 
engine are indicated. Canadian Avia- 
tion, August 1941, pages 48, 53, 4 illus. 

Flight and Ground Equipment for 
Engine Testing. R. 8. Kinsey and 
H. J. Knell. The equipment used in 
testing Wright engines on the ground 
and in the air is described by the com- 
pany’s flight test supervisor and the 
assistant plant engineer. The article 
indicates that, while ground tests are 
reliable in certain cases, concrete per- 
formance predictions can be gotten 
only in flight, as it is impractical to 
reproduce conditions of attitude, ac- 
celeration and atmospheric change 
on the ground. 

The factors affecting engine per- 
formance, the problems of maintain- 
ing the flow of fuel and circulation of 
lubricating oil under high performance 
and aerobatic operation, as well as the 
effect of high altitudes on power pro- 
duction, ignition, lubrication, carbure- 
tion and cooling are examined, as 
well as the newer problem of utilizing 
the energy of the exhaust gases for 
turbo-supercharging and jet-propul- 
sion. 


_ 2,000,000 hp. 
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The general equipment of the ex- 
perimental flight hangar at Caldwell- 
Wright Airport for the handling of 
engine tests and the specially de- 
signed photographic equipment used 
to record the instrument readings 
taken in flight are described. 

The report also contains a com- 
prehensive technical description of 
the engine test stands used for ground- 
testing the power plants ‘and its 
method of operation, as well as the 
single-cylinder testing equipment used 
to determine the durability of smaller 
portions of the engine. Aero Digest, 
October 1941, pages 196, 199, 200, 
203, 204, 9 illus. 

Kinner’s New Engine R-53 Devel- 
ops 175 H.P. The new engine de- 
signed by Kinner Motors, Inc., sup- 
plier of engines for Canadian elemen- 
tary trainers, is described and com- 
pared with the forerunners of its 
series. Among the improvements 
noted is the oil system which is de- 
signed to reduce outside oil lines to a 
minimum. Some specifications are 
given. Canadian Aviation, Septem- 
ber 1941, pages 37, 64, 1 illus. 

Progressive Assembly of Wright 
Engines. Kenneth Sutton. A his- 
tory of the conversion of the as- 
sembly system of Wright Aeronau- 
tical Corporation from the “spot”’ 
system, where four mechanics, in an 
eight hour day put a single power 
plant together, to the present line 
assembly method. 

The account also follows a power 
plant down the assembly line, indi- 
cating the time it takes to put to- 
gether each sub-assembly, install it 
onto the main unit, run the new power 
plant, tear it down, re-assemble it and 
get it ready for shipment. The actual 
work involved in each operation is 
described briefly. Aero Digest, Octo- 
ber 1941, pages 192, 194, 305, 5 illus. 

More Horsepower for National De- 
fense. P. W. Brown and H. E 
Linsley. The national defense pro- 
gram called on Wright Aeronautical 
Corporation to increase its monthly 
output from 264,000 hp. to almost 
This expansion re- 
quired not only an expansion of fac- 
tory space and personnel but the alter- 
ation of the entire system of engine 
building from skilled hand operation 
to mass production and line assembly. 

This article gives an account of the 
training program that is under way 
to provide adequate manpower, also 
the application of semi-automatic 
machines and special single purpose 
machines used to step up the output. 

The operation of such special ma- 
chines as the Greenlee transfer ma- 
chine, which can produce a finished 
cylinder head in 45 seconds, improved 
and accelerated balancing and in- 
specting devices and other recent 
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production aids used in mass power 
plant building are described. Aero 
Digest, October 1941, pages 176, 179, 
181, 152, 305, 11 illus. 

Ground Testing Power Plants. T. 
G. Hill and A. A. Joyce. When build- 
ing the Soviet Clipper five years ago, 
The Glenn L. Martin Company de- 
veloped the technique of engine 
ground testing for the first time. This 
article describes the test equipment 
and procedure as now used by the 
company. The use of the test data 
and the value of this type of test are 
explained. Aviation, October 1941, 
pages 64, 65, 150, 162, 3 illus. 

Engines, Radial? In-Line? Wil- 
liam B. Stout. A presentation of one 
of the most controversial subjects in 
aviation, that of in-line vs. radial 
engines. The writer opens with a 
description of the background of en- 
gine types, indicating that the major 
controversy was not as to design types 
but between automobile men trying 
to make a motor car engine do an air- 
plane power plant’s work. 

The author presents the argument 
that the automobile type of crank- 
shaft and cylinder arrangement that 
must be split in the middle for easy 
installation is structurally unsound. 
He also points out that the long 
crankshaft cannot be made to stay 
straight and that, when supercharged, 
the cylinders on a radial are equidis- 
tant from the supercharger, while 
their distances vary in the in-line type. 
Suggestions for future simplification 
of light airplane engines are offered. 
Aero Digest, October 1941, pages 
318, 322, 326, 357, 358, 392, 9 illus. 

Engine Air Filters. William K. 
Gregory. A discussion of air filter 
protection for aircraft engines against 
severe dust conditions. The charac- 
teristics of an ideal air filter for this 
purpose are described in some detail 
and the installation of air filters is 
discussed from the point of view of 
airplane design. Aviation, October 
1941, pages 70, 180, 3 illus. 

Compounding—Facts and Fallacies. 
Ford L. Prescott. A report of tests on 
a two-cylinder “compound” engine 


provided with a high-pressure cyl- , 


inder which serves as a compressor 
as well as a working cylinder. The 
primary consideration in the tests 
undertaken was the extracting of addi- 
tional work from the already partially 
expanded gases from the high-pres- 
sure cylinder. A secondary considera- 
tion was the use of the same low- 
pressure cylinder as a second stage 
compressor to aid in supercharging 
the high-pressure cylinder. 

In reporting test results covering 
the development and testing program 
on the two-cylinder test unit, indi- 
cator diagrams showing the power 
developed in both high-pressure and 


low-pressure cylinders are presented. 
Test results are summarized by tabu- 
lating the representative runs and 
plotting the final runs. Results and 
conclusions are given. 

Although the results of the test 
are not as good as desired, the writer 
concludes that the project is worthy 
of further development and research. 
S.A.E. Journal, August 1941, pages 
326-331, 9 illus. 

Range at Constant Speed. Norton 
B. Moore. An investigation of the 
difference at constant speed between 
the thrust horsepower required at the 
average weight, as commonly used 
in range estimates, and the exact 
“mean effective thrust horsepower” 
required over the weight interval, as 
defined in this paper. Use of this 
m.e.t.hp. in estimates of range at 
constant speed for high-altitude, heav- 
ily loaded airplanes is facilitated by 
curves giving it as a function of t.hp. 
required at the initial weight, of the 
ratio of final to initial weights, and 
of the basic performance parameter 
Agi, at the initial weight of the air- 
plane. Journal of the Aeronautical 
Sciences, October 1941, pages 465, 
466. 

Ein Neuer Raketenantrieb (A New 
Type of Rocket Propulsion). Astudy 
of the history and dynamics of rocket 
and jet propulsion starting with the 
work of Golightly in England (1841) 
and Ziolkowski in Russia. It outlines 
the basic problem, and explains some 
of the major contributions made to 
the advancement of jet propulsion by 
such persons as Lorin (1913), Whittle, 
Opel and others. 

Some of the latest experiments by 
Secundo Campini in Milan which cul- 
minated in an actual ten-minute 
flight made by Mario de Bernadi in 
September 1940 are described, giving 
some material on the construction of 
the craft and the propulsive equip- 
ment applied. Deutsche Allgemeine 
Zeitung, May 18, 1941. 


Fuels and Lubricants 


The Present Status of Combustion 
Research. Ernest F. Flock. A re- 
view of a number of the more impor- 
tant contributions made recently to 
the knowledge of the process of com- 
bustion in the engine cylinder. Cer- 
tain possible lines of attack which 
promise to lead to further improve- 
ments in the control of gaseous com- 
bustion as a source of power are 
stressed: 

The finding of new mixtures which 
are inherently more powerful or more 
economical; the finding of new 
methods of altering the mass rate of 
burning; the completeness of com- 
bustion and also the rate of increase 
in pressure; the prevention of pre- 


ignition in spark-ignition engines and 
the facilitation of ignition in com- 
pression-ignition engines; and the 
suppression of detonation. 

The need for an increasing amount 
of combustion research and the de- 
sirability for careful coordination are 
demonstrated by an examination of 
progress to date. S.A.E. Journal, 
August 1941, pages 332-338, 5 illus. 


Flight Testing 


Flight Testing Curtiss Airplanes. 
H. Lloyd Child. The chief test pilot 
of the Buffalo Division of Curtiss 
describes the work of the test-flight 
crew and relates typical recent jobs 
that he and the other eight Curtiss 
test pilots have completed recently. 
Aero Digest, October 1941, pages 
219, 220, 308, 10 illus. 

Flight Testing the Airacobra. F. R. 
Walker. An account of the nature of 
the tests made on Bell Airacobras 
before they are released to the U.S. 
Army. Most of the test flying of ex- 
port versions is done at the point of 
delivery. The actual business of flight 
testing Airacobras is preceded by a 
careful ground inspection after which 
the airplane is given a comprehensive 
test flight together with 90 minutes 
of “slow time” flying to make certain 
that the craft is performing satisfac- 
torily before cross country flying be- 
gins. 

More than sixty items must be 
checked and noted before the Aira- 
cobra is turned over to government 
authorities. This article affords a 
step-by-step account of the work done, 
omitting only those items restricted 
by government regulations. Commer- 
cial Aviation, August 1941, pages 98, 
106, 2 illus. 

First Vega Ventura Test-Flown on 
Schedule. Brief note on the test 
flight of the first Vega Ventura 
medium attack bomber to come off the 
production line of the new plant 
which is producing the airplane in 
quantities for Britain. Commercial 
Aviation, September 1941, page 96, 
1 illus. 


Gliding and Soaring 


The Importance of Gliding. Writ- 
ten by an anonymous noted Polish 
glider designer, this article cites the 
lesson to be learned from European 
experience with gliders and treats of 
the design and flight of unpowered 
aircraft. It is his claim that the de- 
velopment and encouraged use of 
gliders are great stimuli to the entire 
field of aviation. Canadian Aviation, 
August 1941, pages 26-28, 5 illus. 

Glider Bandwagon. Alexis Dawy- 
doff. A review of the renewed and 
sudden interest in gliding and soaring 
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which followed the German invasion 
of Crete with glider borne troops 
which has resulted in the introduc- 
tion of a bill before Congress appro- 
priating five million dollars to do 
something about gliding. Much of 
the scramble is for the $8,000 or $9,000 
jobs involved, if, as, and when the 
bill may be passed. It is suggested 
that if gliding is to be encouraged by 
the Government, let it be done along 
the lines of the present British plan, 
or follow the procedure of the C.P.T.P. 
Air Trails, September 1941, pages 27, 
38, 4 illus. 


High-Altitude Flight 


Development of Substratosphere 
Flying. D.W. Tomlinson. The vice- 
president in charge of engineering for 
Transcontinental and Western Air, 
Inc., presents a review of the T.W.A. 
experiments and research which led 
to the realization of substratosphere 
flight. The equipment used and the 
successive steps taken in solving the 
problem of high-altitude flight on a 
practicable basis are described. The 
Journal of Aviation Medicine, June 
1941, pages 136-143. 


History 


Ringing the Bell. An editorial on 
the origin and growth of Bell Air- 
craft Corporation, outlining the prog- 
ress of the company from a labora- 
tory with forty employees six years 
ago to a plant of 1,000,000 sq. ft. and 
9,000 employees today. Commercial 
Aviation, August 1941, page 77, 5 
illus. 

Hoe Men in 1912 Over de Aviatiek 
Schreef! (An Opinion on Aviation in 
1912). A reprint of an article writ- 
ten in 1912 reviewing aeronautical 
progress since the 18th century. As 
to the future of the airplane, the ar- 
ticle stated that the vehicle had no 
commercial possibilities, but might 
become a popular sport at some future 
date. Vliegwereld, July 3, 1941, page 
355, 2 illus. 

Chronological History of Curtiss- 
Wright. A record of the accomplish- 
ments of the Curtiss-Wright Corpora- 
tion and all its predecessor companies 
back to the Wright brothers and 
Glenn Curtiss. This includes early 
trials and records of both pioneer 
groups, their individual triumphs, and 
the spectacular records set by their 
equipment in the period before the 
first World War. 

The World War period which pro- 
duced the Wright-Martin Company 
and expanded the Curtiss enterprises 
and the production of these com- 
panies during the war are reviewed 
as well as their struggles in the post- 
war era. An account follows of the 
founding of the present Wright Cor- 
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poration and its work in air-cooled 
engine production and the final con- 
solidation of projects which make up 
the present Curtiss-Wright Corpora- 
tion. Airplanes, power plants and 
accesscries made by the Curtiss- 
Wright group are listed and a chron- 
ology of the company’s progress and 
expansion to date is presented. Aero 
Digest, October 1941, pages 150-155, 
306, 31 illus. 

United Air Lines—An Industry 
Portrait. Selby Calkins. A review of 
the growth of the United Air Lines 
system from the start of air mail 
transportation by private contractors 
in 1926. The events and person- 
alities attached to the company’s 
growth during these fifteen years are 
recorded here with reminiscences of 
highlights by the organization’s pi- 
oneers. Western Flying, September 
1941, pages 18-21, 42, 44, 22 illus. 

Historia de la Aviacion (History of 
Aviation). Continuation of a series 
of articles on the history of flying, 
this installment deals with the use of 
captive balloons for observation and 
photographic purposes during the 
first World War, and how they became 
a favorite target for fighter airplanes. 
Aeronautica, July 1941, page 27. 


Icing 


Icing Problems in Operation of 
Transport Aircraft. R. L. McBrien. 
A paper presenting information ob- 
tained principally from trip icing logs 
and test flights conducted on a major 
transport system. A copy of a trip 
icing log is included to show the type 
of information obtained from nor- 
mally scheduled flights. The differ- 
ent types of ice formed are explained 
and the general effect upon the per- 
formance on the airplane for each 
type of ice is stated. 

Airplane ice accumulations are di- 
vided into two major classes: (1) 
those producing a loss of flight per- 
formance, and (2) those which serve 
as an annoyance to the crew. The 
main portion of the paper deals with 
these two classes, explaining when, 
how and why they are of importance. 
Numerous pictures are shown depict- 
ing the various conditions which were 
found to exist in scheduled air line 
operations and the shortcomings of 
the present anti-icing equipment are 
explained. Consideration is given to 
ice accumulations on the wings, em- 
pennage, propeller, pitot mast, radio 
loops, windshield and so on. S.A.E. 
Journal, September 1941, pages 397— 
408, 38 illus. 

Icing of Carburetor Air Induction 
Systems of Airplanes and Engines. 
Victor J. Skoglund. Report of an 
investigation made in conjunction 
with the development of a new com- 
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mercial airline powerplant installa- 
tion. Laboratory tests were made of 
the icing of all critical parts of the 
carburetor air induction system, from 
the air scoop entrance to the super- 
charger impeller. Flight tests were 
made to establish a basis for the labo- 
ratory tests. 

The laboratory program and ap- 
paratus were examined by all con- 
cerned and the results obtained were 
compared with actual operating ex- 
perience to insure that they had a 
direct practical application. Tests 
included about 75 runs of full scale 
icing of the scoop in an 18 X 63 in. 
refrigerated wind tunnel and about 
275 full scale runs of carburetor and 
engine induction system icing with a 
selected fuel in a complete running 
engine rear section. A laboratory 
was constructed for the latter tests, 
which included refrigeration, heating, 
and humidification equipment for 
producing cold and preheated car- 
buretor air over a wide range of 
conditions. 

The results of this investigation 
were: (1) a recommendation for 
radical changes in the original design 
of an air scoop which should make it 
possible to operate the scoop, with- 
out danger, under the most severe 
impact icing conditions; (2) the ef- 
fect of a wide range of a large number 
of variables on the formation of ice 
on all parts of the induction system; 
(3) the extent of the induction sys- 
tem icing hazards, and effectiveness 
of preheat in preventing and remov- 
ing ice formed with a conventional 
type and a new type of fuel discharge 
nozzle; (4) the relative effective- 
ness of preheat and alcohol in remov- 
ing induction system ice. Journal 
of the Aeronautical Sciences, October 
1941, pages 437-464, 25 illus. 


Instruments 


Aircraft Directional Instruments. 
Part of Western Flying’s ‘Technical 
Section,” this item is the first of a se- 
ries on aircraft instruments, which is 
intended, when completed, to serve 
as a reference to the operation and 
function of every unit found on the 
panel of the modern aircraft. This 
installment leads off with a discussion 
of compasses and direction indicators 
(including the new remote-indicating 
unit). Western Flying, September 
1941, pages 29, 30, 31, 4 illus. 

The Automatic Pilot. An explana- 
tion of the nature, function and use 
of the automatic pilot unit, which 
has assumed especial importance re- 
cently since the accent on long-dis- 
tance bomber flights and on trans- 
atlantic ferry operations. Principles 
of the unit’s design and operation are 
outlined along with the follow-up 
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system, which provides the means 
whereby the applied control is re- 
moved as the airplane is returned to 
its normal attitude so that the con- 
trol surface will be back in its 
neutral or centered position when the 
disturbance has been fully corrected. 
Other parts of the unit described are 
the directional gyro control, bank and 
climb gyro control, mounting and 
servo speed control valves. Canadian 
Aviation, September 1941, pages 26— 
28, 6 illus. 

Timepieces Speed Accurate Navi- 
gation Computations. John P. V. 
Heinmuller. Study of the function 
of new timepieces, designed to sim- 
plify avigation. One of the latest 
of these is the Sidereal-Civil Time 
chronograph developed by Ward Knis- 
ley of Wright Field. This instrument 
has two 24-hour dials, one for each 
time system, working on a single 
mechanism, thus eliminating the 
chance for chronometric error. 

A simpler avigational instrument 
is the Longines-Lindbergh hour angle 
watch. This watch has a movable 
bezel outside the dial, graduated in 
1° to 5° with 15’ subdivisions. 

Another late addition is the Lon- 
gines Sidereograph which provides 
direct reading of time in degrees and 
minutes of are. The middle scale 
covers 360°, 23 hours 56 minutes 
when rated to siderial time, while the 
center scale covers 10°, the outer 
scale, one minute of the arc. Each 
dial is distinctively colored as are its 
particular set of hands. Mathematics 
and directions for the avigational 
application of each instrument are 
provided. Aero Digest, October 1941, 
pages 68, 70, 72, 7 illus. 


Lighter-Than-Air 

Thirty-One Years’ Flotation. A 
notation of the activity of the R.F.D. 
company in providing barrage bal- 
loons, dinghies and flotation bags. 
The firm’s work in this field was 
pioneered by R. F. Dagnall, who re- 
cently completed 31 years of design 
and production of balloons, flotation 
gear and pneumatic dinghies. Types 
of gear now produced by R.F.D. are 
illustrated. Flight, July 24, 1941, 
pages 48f, 48g, 8 illus. 


Maintenance 

A Salute to the Air Corps ‘‘Big 
Shot.” One of the key men in the 
task of keeping the air force in flying 
shape seldom gets credit for the im- 
portant work he does. This is the 
hangar chief, whose work is parallel 
to a railroad’s head dispatcher or a 
factory foreman. Typical of these 
unsung heroes is Sergeant E. L. 
Schappaugh of Maxwell Field, Ala., 
who is charged with supervising the 
maintenance of 43 Army airplanes. 


This article outlines his work, indi- 
cating the many-sided character of 
the job and the extensiveness of the 
experience and leadership required by 
the noncommissioned officers who 
hold such posts. The Sportsman 
Pilot, September 15, 1941, pages 30, 
32, 3 illus. 

The Care of Aircraft Decorative 
Materials. Charles Froesch. The 
procedure in maintaining cabin up- 
holstery, rugs, side walls and the re- 
mainder of the interior of the modern 
airliner is described by the chief engi- 
neer of Eastern Air Lines. Aero 
Digest, October 1941, pages 354, 
357, 2 illus. 

Aircraft Hydraulics. Part IV. 
Maintenance. James E. Thompson 
and Rodney B. Campbell. The last 
article in this series on hydraulic 


The newly developed automatic ma- 
chine for metallizing aircraft cylinders 
developed jointly by the Metallizing 
Engineering Co. and U. 8. Galvanizing 
& Plating Equipment Corporation. 


systems for aircraft, this installment 
discusses trouble shooting, repair, 
assembly and test. Western Flying, 
September 1941, pages 32-34, 52, 54, 
6 illus. 

Design and Care of Cutting Tools. 
R. T. Wise. The second in a series of 
articles written by various persons and 
designed to provide practical, help- 
ful information for the workers in 
aircraft plants. This article discusses 
the selection of the right tools to do 
the work, the proper sharpening and 
maintenance of the tools so they will 
produce the greatest number of parts 
and the right application of the tools 
so that the maximum _ productive 
capacity of the machine tools on 
which they are used may be obtained. 
Explanations are made by diagrams 
accompanied by captions. Canadian 
Aviation, August 1941, pages 44, 46, 
64, 13 illus. 
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Metallizing as an Aid to Aircraft 
Maintenance. Ralph W. Dobbin. 
An increasing number of uses are 
being found for the metallizing proc- 
ess in aircraft maintenance. Par- 
ticularly in airplanes used in salt 
water operation, metallizing cylinders 
with aluminum has been found supe- 
rior to baked enamel as corrosion pro- 
tection, the finish frequently sur- 
viving two or more overhauls with- 
out replacement. 

This account describes the metal- 
lizing process as applied to aircraft 
maintenance, giving other applica- 
tions, such as building up hubs and 
protecting fittings and exposed sur- 
faces from salt water corrosion. Aero 
Digest, October 1941, pages 337, 338, 
7 illus. 


Manufacturing Equipment 


Tool Them Up. Edward W. Falcon. 
Suggestions of a practical nature on 
how to get more production from 
present machine tool equipment. Be- 
cause of unprecedented demands for 
machines, deliveries of new turret 
lathes are now often months in the 
future. But as yet there is no critical 
bottleneck in the supply of tools for 
turret lathes, a fact which presents 
manufacturers with the opportunity 
of stepping up production with their 
present equipment. 

Included in available tools for 
turret lathes already in use are mul- 
tiple turning heads, slide tools, ad- 
justable single turning heads, tools 
for boring, recessing, facing and 
grooving operations, angle cutter hold- 
ers, boring bars of all types, single and 
multiple cutter turners, end facing and 
end forming tools, adjustable knee 
tools, facing blocks, circular forming 
cutter holders, chucks, holding de- 
vices and many other items needed 
in tooling equipment. Some of these 
are described and _ illustrated by 
diagram. Commercial Aviation, Sep- 
tember 1941, pages 75, 76, 78, 79, 17 
illus. 

Shop Equipment and Small Tools. 
This issue of the regular article on 
modern aids to efficient production 
describes equipment for dynamic fa- 
tigue testing, mould and core treat- 
ment and fire detection, and presents 
data on some new tools—an adjust- 
able boring head, an optical clino- 
meter, a screw-head slotting machine 
and a rotating stock stop. Aircraft 
Production, September 1941, pages 
331, 332, 8 illus. 

Modern Machine Tools. A de- 
scription of recently designed ma- 
chine tools for special-purpose grind- 
ing, threading and tapping, thread 
grinding, jig boring and milling, and 
slotting. Aircraft Production, Sep- 
tember 1941, pages 336, 337, 5 illus. 
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Heat Treating Furnace Incorpo- 
rates New Type Construction. A new 
heat treating furnace designed by the 
Despatch Oven Company is used for 
the solution heat treatment and aging 
treatment of aluminum alloy castings 
and shapes. It can also be used for 
tempering and drawing of alloy steels, 
normalizing and stress relieving of 
castings and welded sections, and nu- 
merous other heat treating processes 
requiring a temperature range up to 
1,200°F. The new type of construc- 
tion and the operation of the furnace 
are explained, with notes on the heat- 
ing system. Heat Treating and Forg- 
ing, August 1941, pages 397, 398, 1 
illus. 

Cutting Tools—Words of Advice. 
Thomas Arnold and R. T. Wise. The 
third and final article on this subject 
discusses the theory and practice in 
the use of various types of spiral fluted 
reamers. In concluding the series, a 
number of questions on cutting tools, 
asked by men in factories, are an- 
swered as an aid to meeting many of 
the problems that confront factory 
workers using cutting tools. Cana- 
dian Aviation, September 1941, pages 
44, 46, 48, 50, 62, 17 illus. 

Pneumatic Tools. Part IV. The 
last article in this series describes air- 
operated and hydro-pneumatic 
squeeze riveters and furnishes general 
notes on riveting practice associated 
with the use of these tools. Aircraft 
Production, September 1941, pages 
323-326, 17 illus. 

New Oxy-Acetylene Tube Welder 
Produced by Dominion Oxygen Co. 
A description of the design, operation 
and uses of a new automatic oxy- 
acetylene tube-welding machine. It 
is said to be capable of producing con- 
tinuous welding of tubing from low- 
carbon, stainless and other alloy 
steel skelp at exceptionally high pro- 
duction speeds. Commercial Avia- 
tion, September 1941, pages 82, 84, 4 
illus. 


Materials 


Magnesium Alloys. Part of West- 
ern Flying’s ‘Technical Section,” 
this item presents notes on the work- 
ing properties of magnesium and 
magnesium alloys. The editor notes 
that in face of the aluminum short- 
age, magnesium might warrant more 
consideration than it received when 
first brought into practical applica- 
tions several years ago. Western 
Flying, September 1941, page 31. 

Surface Preparation for Painting 
Aluminum Alloys on Aircraft. Robert 
I. Wray. The description of the 
testing of two processes for treating 
aluminum alloy surfaces prior to 
painting. The Alumilite and Alrok 
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processes were put under exhaustive 
test to fit them for use on aircraft 
surfaces. This paper reports the test 
methods and results. Aviation, Oc- 
tober 1941, pages 83, 144, 146, 2 illus. 

Flygplantankar var Alumin (Alumi- 
num Tanks for Aircraft). Sven Pet- 
terson. The author presents the re- 
sults of the Cooperative Fuel Re- 
search Committee investigation on 
aluminum as a material for fuel tanks. 
The work was based on heat-treated 
and non-heat-treated aluminum alloys 
and alclad. The results indicated 
that for spot welding of tanks, 17 and 
24 St alloys were recommended. As 
to corrosion in tanks, the readers are 
referred to Ralph S. Barnaby’s paper 
in the March 1939 issue of the Jour- 
nal of the Aeronautical Sciences. 
Flyg och Motor, August 1941, pages 
1-5, 5 illus. 

Why Stainless Steel in Aircraft? 
Howard Biers. A study of the ap- 
plication of stainless steel as an air- 
craft material. The article first ex- 
amines the steel itself, listing the 
advantages of the stock such as 
handling and forming characteristics, 
lower heat conductivity, corrosion re- 
sistance and flexibility under spot 
welding conditions. 

The article outlines further the de- 
sign characteristics which favor the 
use of stainless steel and goes into 
considerable detail in a summary on 
spot-welding and fabrication of the 
metal in aircraft production. Air 
Force Review, September 1941, pages 
32-34, 2 illus. 

Plastic Elements in Hydraulic Pop- 
pet Valves. W. C. Trautman. A 
development engineer of Bendix Avi- 
ation relates the progress of a program 
embarked on four years ago for the de- 
velopment of hydraulic valve sys- 
tems superior to the steel ball poppet 
and seat type in common use. The 
need for hand lapping made this type 
expensive and difficult to maintain. 

Various types of plastics were tried 
in conical and mushroom type pop- 
pets—neoprene, phenolic-resinous ma- 
terials of various types and others. 
The phenolic resinous type proved 
most satisfactory, being able to seat 
itself directly in the aluminum alloy 
body without inserted seats, requir- 
ing no lapping for installation, being 
light weight and having excellent 
physical and service characteristics. 
The article outlines the research on 
the material and lists all of its ad- 
vantages in this application over other 
materials. Aero Digest, October 1941, 
pages 329, 330, 4 illus. 

Caucho Sintetico (Synthetic Rub- 
ber). A history of the beginning of 
synthetic rubber, a red-letter day in 
modern chemistry when Rev. Julius 
Arthur Nieuland discovered, in 1900, 
that acetylene and chlorides of ar- 
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senic and aluminum formed a poi- 
sonous black tar. 

Since that discovery, synthetic 
products of many compositions have 
been manufactured by such USS. 
corporations as Standard Oil, Good- 
rich, duPont and the Chicago Raw- 
hide Company. This article offers 
a survey of the recent progress made 
in synthetic rubber and other plas- 
tics and the many uses to which they 
are being put in aviation and in gen- 
eralindustry. Aeronautica, July 1941, 
pages 44—46, 1 illus. 

B-19—Air Fleet Leviathan. General 
description of features of the Doug- 
las B-19 bomber, with emphasis on 
the variety of uses to which plastics 
have been put in the construction and 
fittings of the airplane. Clear sheet 
stock, molded and laminated plastics 
were employed at a number of points. 

The ignition systems of the engines 
depend upon the dielectric properties 
of plastics for operation, it is said. 
Spark plugs are energized and con- 
trolled by distributors insulated with, 
and having working parts made of, 
molded high impact phenolic. The 
insulation on the electric energy dis- 
tributing equipment and: other parts 
of the B-19 is of polyviny] chloride. 

In the ‘bridge deck,” control de- 
vices are of molded cellulose acetate; 
navigation instruments are housed in 
compression molded thermo-setting 
housings. The control cables, reach- 
ing every part of the craft, are held 
in place and directed by pulleys, 
cable tracks and fair leads made of 
phenolic laminated materials. Com- 
bat stations, bridge and cockpits are 
enclosed in transparent housings 
formed from acrylic resin sheet. Other 
uses of plastics in the airplane are 
enumerated also. Modern Plastics, 
August 1941, pages 29-31, 94, 4 illus. 


Medicine 


The Effect of Military Require- 
ments on Civilian Aviation. D. R. 
Brimhall. An outline of the extensive 
facilities of civil aviation in this 
country as adaptable to the require- 
ments of a military emergency. The 
influence of military aviation and its 
requirements upon the growth and 
regulation of civil aviation is pointed 
out, particularly in connection with 
the physical and mental selection and 
the training of pilots under the Civil 
Aeronautics Administration. The 
Military Surgeon, August 1941, pages 
155-160. 

Solving Riddles of Aviation Medi- 
cine. A report of the medical re- 
search being constantly conducted by 
the R.C.A.F. to improve the selec- 
tion, training and maintenance of 
air crews and to furnish increasing 
protection for them against the ef- 
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fects of high altitude, aero-embolism, 
low temperature and blackout. Cana- 
dian Aviation, August 1941, pages 
21-23, 28, 53, 7 illus. 

Effects of Reduced Atmospheric 
Pressures on the Electro-encephalo- 
gram. R.S. Lyman, W. A. Carlson 
and O. O. Benson, Jr. A report of 
an investigation of the physiology of 
flying at high altitudes. The por- 
tion of the study summarized in this 
report concerns tests during which 
brain waves were obtained from sub- 
jects in the decompression chamber 
at the Aero Medical Laboratory at 
Wright Field. 

Twenty-two experiments were 
made on 17 subjects, of whom two 
were pilots of long standing. There 
was considerable individual differ- 
ence in the preliminary electro-en- 
cephalograms and in the way the 
brain waves behaved at high alti- 
tudes. Periods of general flattening 
of the brain Waves were common dur- 
ing ‘‘ascent.”” Otherwise, little or 
no change could be seen in the brain 
waves when two subjects were ‘‘taken 
up” to 35,000 ft. and one subject to 
40,000 ft., to be kept there a few 
minutes with the oxygen mask on 
throughout. Other observations are 
also noted. The Journal of Aviation 
Medicine, June 1941, pages 115-125, 4 
illus. 

Necessity of Emergency Oxygen 
Unit for Use in Parachute Escapes at 
High Altitudes. Walter M. Boothby, 
W. Randolph Lovelace and Howard 
B. Burchell. Report of a delayed 
oxygen experiment in which a pilot 
became unconscious in a low pres- 
sure chamber at a barometric pres- 
sure corresponding to 35,000 ft. within 
35 to 40 seconds after his oxygen 
supply was stopped while he was 
simulating preparations to bail out. 
His last act before becoming un- 
conscious was to start the emergency 
oxygen supply, which he did too late, 
as he immediately “passed out” and 
the mouthpiece fell out of his mouth. 

At altitudes in excess of 25,000 ft. 
the pilot has no time to lose and must 
start his emergency oxygen supply 
immediately. If he does not do this 
first, it will be too late. All other 
procedures for bailing out must be 
deferred until after oxygen is started. 
The emergency parachute oxygen ap- 
paratus must, therefore, be in place 
for instant use whenever a high 
altitude flight is undertaken. The 
Journal of Aviation Medicine, June 
1941, pages 126-130. 

Effect of Anoxic Anoxia on the 
Heart—Influence of Exercise and 
Effect of Acute Anoxia at Rest. E. J. 
Van Liere. Discussion of a study 
of the effects of repeated relatively 
short periods of acute anoxic anoxia 
on the heart while -the organism 


was engaged in exercise and while at 
rest. Aviators may be exposed from 
time to time to brief periods of rather 
acute anoxic anoxia. Guinea pigs 
were used for the experiments re- 
ported here. 

The results obtained were not 
statistically significant. Since strenu- 
ous exercise, however, may produce a 
moderate amount of cardiac hyper- 
trophy in the normal animal and 
since anoxic anoxia may likewise do 
so, it is logical to assume, writes the 
author, that exercise under anoxic 
conditions should produce a notice- 
able cardiac hypertrophy. It is sug- 
gested that the work be repeated on 
dogs. The Journal of Aviation Medi- 
cine, June 1941, pages 131-135. 

A Review of Modern and Recent 
Developments in the Science of 
Ophthalmology. Edward C. Ellett. 
A review of the tests to which flyers’ 
eyes are subjected. Visual efficiency 
depends on three factors—visual acu- 
ity, motility and the field of vision. 
Each should be normal to insure 
perfect vision. The greater part of 
the tests made on flyers’ eyes concerns 
one or another of these factors. 
Tests for determining the degree of 
efficiency in each of these factors are 
described in the order in which 
they are made. The Journal of 
Aviation Medicine, June 1941, pages 
144-152. 

Maneuver for the Relief of Acute 
Aero-Otitis Media. Harold Lam- 
port. Otitis media is an affection of 
the middle ear due to inequality be- 
tween the air pressures in the chamber 
of the middle ear and the atmosphere. 
It is found especially in susceptible 
persons in whom the middle ear has 
failed to be ventilated during descent 
in an airplane. In the normal person, 
ascent provides no problem. 

This paper presents the results of a 
study of ventilation problems con- 
cerned with the affection. Forced 
inspiration at the end of forced ex- 
piration, with nostrils and mouth 
held closed, with voluntary ventila- 
tion of the middle ear or swallowing, 
followed by immediate release of 
suction, extends the critical range 
for the relief of the tympanic vacuum 
causing acute aero-otitis media. The 
degree of tympanic vacuum which 
the pharyngeal muscles controlling 
the ostium of the Eustachian tube 
can overcome is widely variable 
among different individuals. The 
Journal of Aviation Medicine, June 
1941, pages 163-168. 

Ear Conditions in Pilots and Radio 
Operators. H. B. Stauffer. A brief 
description of three general condi- 
tions produced by impacted cerumen 
in the ear canal. A treatment for 
such conditions is suggested by the 
writer on the basis of his experience 
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with such cases. The Journal of 
Aviation Medicine, June 1941, pages 
169, 170. 

Super-Men for Super-Ships. John 
R. Hoyt. A discussion of a narrow- 
ing margin between the physiological 
limits of pilots and the demands of 
high-performance military aircraft. 
Air Trails, September 1941, pages 
26, 36, 37, 2 illus. 

Methods in Aerobiology. Oren C. 
Durham. Aerobiology is “the study 
of the aerial carriage of microscopic 
objects both indoors and outdoors.” 
This paper is a discussion of the 
methods used in the study of air-borne 
allergens and in particular the value 
of flight as an aid in such studies. An 
allergen is a substance which in most 
cases is harmless when brought in 
contact with the body tissues, but 
which in certain persons, and for no 
apparent reason, causes severe and 
sometimes fatal reaction, the severity 
of the reaction usually varying in 
direct ratio to the amount of the 
substance encountered. Specifically 
air-borne allergens include certain 
pollens. 

The history of research in this field 
is outlined together with a summary 
of the writer’s own study and in- 
vestigation of the subject. Sampling 
methods and exposure apparatus are 
described. Results of the writer’s 
inquiry are presented. The Journal of 
Aviation Medicine, June 1941, pages 
153-162, 3 illus. 


Meteorology 


Torra och Vata Termometern som 
Molnhojsmatare (Wet and Dry Bulb 
Thermometers as a Means of Meas- 
uring Cloud Heights). H. Hendrick- 
son. Mathematical calculation of the 
height of cumulus clouds, based on 
comparative wet-bulb and dry-bulb 
thermometer readings. Flyg och 
Motor, July 1941, pages 1-3, 5 illus. 

Nagot om Radiosonden ach dess 
Anvandning (Data on Radiosondes 
and Their Applications). Alf. Nyberg. 
Description of the radiosonde, the 
balloons used to carry them and the 
operation of their transmitting equip- 
ment. The article gives an account 
of the manner in which radiosonde 
data is used in forecasting. Flyg och 
Motor, July 1941, pages 1-3, 6 illus. 

Fog and Stratus at Seattle. Wen- 
dell H. Woodward. A report of the 


“ reconnaissance survey of all low ceil- 


ing and fog conditions observed at 
Seattle during the four years 1936 to 
1939. The survey was made to 
assist in forecasting fogs that affect 
Boeing Field. Following a general 
discussion of fog conditions in the 
area under observation, an analysis is 
given of the area’s high fog and low 
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stratus, maritime low stratus and fog, 
pre-warm-front fog, post-cold-front 
fog and front-passage fog. Bulletin 
of the American Meteorological Society, 
June 1941, pages 239, 249, 11 illus. 

Cyclogenesis over Southeastern 
United States and the Atlantic Coast. 
Sverre Petterssen. Brief abstract of a 
symposium on the influence of moun- 
tain ranges on cyclogenesis. Bulle- 
tin of the American Meterological 
Society, June 1941, pages 269, 270, 1 
illus. 

Weather for War. A review of 
the important part that long range 
weather forecasting plays in modern 
warfare. Much of the success of opera- 
tions by mechanized ground forces 
as well as air forces depend on timing 
them to take advantage of favorable 
weather. More and more Army and 
Navy men are being trained in mili- 
tary meteorology at various colleges 
and universities throughout the 
country. Meteorological equipment 
and methods are shown and described. 
Popular Mechanics, October 1941, 
pages 51-53, 166, 167, 10 illus. 

The False Horizon. Volney Finch. 
A study of the problem of atmospheric 
haze based on investigations con- 
ducted at Stanford University School 
of Engineering. The study of this 
common cause of poor visibility 
shows that it is in definable early 
morning maximum haziness periods 
that the upper boundary of the haze 
layer is occasionally very sharp, and 
presents to the aviator a_ well-de- 
fined, false horizon, sometimes called 
the “dust horizon.”” Aviation, Octo- 
ber 1941, pages 73, 158, 3 illus. 


Military Aviation 


Bombing Pattern. “‘Rosnec.” 
Presenting suggestions for improving 
the effectiveness of echelon forma- 
tion in bombing flights, it is advo- 
cated that the well-known horizontal 
echelon be supplemented by vertical 
echelon. With the aircraft from the 
front to the rear of the horizontal 
parallel formation flying at staggered 
elevations as well as distance, the 
difference in height would confuse 
anti-aircraft gunners sufficiently to 
allow the harmless bursting of anti- 
aircraft shells between the aircraft in 
both horizontal and vertical planes. 
Confusion of the anti-aircraft height 
detectors is the essence of the scheme 
and the slight difference of a few 
seconds in the time of fall of bombs 
would be no disadvantage. Flight, 
July 17, 1941, page 34h, 1 illus. 

How Warplanes Fight at Night. 
James L. H. Peck. A review of 
modern methods of waging war in the 
air at night. Offensive and defensive 
tactics and newly developed tech- 
niques in night fighting and aircraft 
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detection at night are described, to- 
gether with the organization and co- 
ordination of ground defenses. Popu- 
lar Science, October 1941, pages 82, 88, 
220, 222, 9 illus. 

A Tool for Mr. Churchill: The 
Heavy Bomber. A detailed presen- 
tation of the United States’ heavy 
bomber program, together with a dis- 
cussion of problems of design, pro- 
duction, and high-altitude operation. 
A review is made of the race for 
bombers and fighters capable of oper- 
ating at altitudes of from 30,000 to 
50,000 ft. Daylight raids from 35,000 
ft. on the German battleships Scharn- 
horst and Gneisenau in the harbor 
at Brest, made last summer by Boeing 
Flying Fortresses are mentioned and 
similar raids upon German cites are 
said to have spread consternation 
among the cities attacked. 

The striking power of British and 
German bombers is compared to that 
of the Boeing B-17 and Consolidated 
B-24 types which are said to have a 
striking power unmatched by any 
foreign bomber now in evidence. It 
is said that the British having begun 
with a concept of airpower built 
around defensive fighters and medium 
and light bombers, are now belatedly 
and violently swinging around to the 
long-range, high-altitude, heavy 
bomber as the weapon of ultimate 
victory. 

The true magnitude of the present 
500-a-month program for the produc- 
tion of Boeing Fortresses and Con- 
solidated Liberators, as the British 
call the B-24, is brought home by a 
listing of requirements, 420,000 work- 
ers, 180,000,000 Ibs. of aluminum 
per year, and an outlay of $175,000,- 
000 a month, or $2,100,000,000 a 
year, which is sixty-four times as 
much as was appropriated for the 
entire air-corps procurement program 
in the prewar year. It is described 
as one of the greatest industrial proj- 
ects ever launched. 

As the plan now stands orders in 
the B-17 pool have been divided 
between Boeing, Douglas and Vega, 
while the B-24 will be assembled by 
Consolidated and Ford, and _ sub- 
assembled by Consolidated and Doug- 
las at the new Fort Worth and Tulsa 
plants, respectively. 

While schedules and production 
figures are still unsettled due to re- 
tooling and expansion, production at 
Boeing and Consolidated is under 
way. From available figures output 
is estimated at approximately fifty 
bombers a month this fall, with a rise 
to a hundred a month hoped for by 
late spring. By the late spring of 
1943 it is said that production should 
be approaching the desired goal, 
which should become an actuality by 
July, if all schedules are lived up to. 
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Problems such as those of machine 
tools, subcontracting, manpower and 
management, and design, which can 
slow up the program, are also out- 
lined. Fortune, October 1941, pages 
78-83, 166, 169, 170, 174, 176-180, 
182, 5illus. 

Tomorrow’s Air Might. Maj. Gen. 
H. H. Arnold. A general evaluation 
of American air power, present and 
potential. Included is a discussion 
of potential manpower reserves and 
the quality of American military 
aircraft. The importance of expand- 
ing the number and size of military 
air bases is stressed as a vital part of 
the plan to build the strongest air 
force in the world. Air Trails, Sep- 
tember 1941, pages 14-17, 33, 12 illus. 

The Grasshopper Squadron—Fly- 
ing Cavalry? Observations on the 
potentialities of light airplanes for 
military service as evidenced during 
recent Army maneuvers in the United 
States. Also noted are the many 
services which light airplanes can 
perform for national defense by guard- 
ing “civil necessities.” Commercial 
Aviation, September 1941, pages 62, 
64, 2 illus. 


Parachutes 


El Salto en Paracaidas con Aper- 
tura Retarda (Delayed Opening Para- 
chute Jumps). K. Kaitanoff. The 
first in a series of articles translated 
from the Russian periodical Samolet, 
which indicates the military use for 
delayed-drop parachute descents. 
The author describes the operation of 
this type of jump and gives a table of 
records established between 1932 and 
1938. Aeronautica, July 1941, pages 
18, 19, 1 illus. 


Personalities 


“Dick” Depew. A personal sketch 
of the aviation background and ac- 
tivities of Richard H. Depew, Jr., 
executive vice-president and general 


. manager of Taylorcraft Aviation Cor- 


poration. He is one of the very few 
pilots active today who learned to 
fly during the first decade after the 
epochal Wright brothers’ flight at 
Kitty Hawk. In 1911 he learned 
flying under Maurice Farman at Buc 
airdrome, near Versailles and was 
awarded a pilot’s license by the 
pioneer Aero Club of France the 
same year. Western Flying, Septem- 
ber 1941, page 36, 1 illus. 
Personairlities. Cy Caldwell. 
Personal sketches and career out- 
lines of some of the key executives of 
the Curtiss-Wright Corporation. 
They include biographies of Guy E. 
Vaughan, president, and the general 
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managers of the various divisions, 
Myron B. Gordon of Wright Aero- 
nautical, Burdette S. Wright of the 
Airplane Division, Robert L. Earle 
of the propeller division and John S. 
Allard of Curtiss-Wright Export. 
Aero Digest, October 1941, pages 
239, 240, 242, 307, 10 illus. 


Photography 


High-Speed Photography and Its 
Application to Industrial Problems. 
E. D. Eyles. An informative paper 
on the nature of high-speed photogra- 
phy as adaptable to industrial needs. 
The history of the subject is outlined 
and the apparatus now in use is de- 
scribed. The technique of moderate 
speed, intermediate speed and high- 
speed recording are explained in some 
detail. 

Among the numerous industrial 
applications developed, as brought 
out by this paper, are the uses of 
high-speed photography in the field 
of aerodynamic engineering. Such 
notable applications are mentioned as 
measurements of flight performance, 
the investigation of the discharge of 
aircraft from catapult launching gear, 
study of wind tunnel models, meas- 
urement of vibrations in aircraft 
structures and many other types of 
measurements. The method for mak- 
ing such types of recording is indi- 
cated. Journal of Scientific Instru- 
ments, September 1941, pages 175- 
184, 9 illus. 

Honderdduizend Luchtfoto’s—I 
(Hundred Thousand Aerial Photos— 
I). The first installment of a story 
covering a survey flight over Dutch 
East India for the making of a map 
of the country. Vliegwereld, July 17, 
1941, pages 382, 383, 2 illus. 


Plants 


The Wright Aeronautical Plant in 
Cincinnati. Russell T. Howe and 
Robert K. Brown. A description of 
the new Wright Aeronautical engine 
plant in Cincinnati, one of the first 
government-sponsored defense plant 
expansions under the National De- 
fense program. The reasons for the 
location are outlined with an expla- 
nation of the layout of the fifty acres 
of floor space. 

The foundry production flow of 
cylinder heads for Wright Cyclone 14 
engines is traced; operating capacity 
is 100,000 lbs. of aluminum-alloy 
castings each full working day. The 
flow of engine production is from 
rough stores, located under the mez- 
zanine at the front of the building, 
toward the rear. The parts pass 
through final inspection, finished 
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The newly installed small-parts conveyor belt at The Glenn L. Martin plant. The 
parts for a particular sub-assembly are made at positions along the belt, timed to ar- 
rive when the parts are needed by the assembling crew at the belt’s end. Early counts 
indicate that this system has cut in half the man-hours required for the sub-assembly. 


stores, assembly department and final 
test, thence to packing and the ship- 
ping department. 

The account describes some of the 
production machinery, the power- 
house, chip salvage, plant organiza- 
tion, the air-conditioning system for 
plant and offices, and the under- 
ground cafeterias and restrooms. The 
cells and system for engine-testing 
are noted briefly. Mechanical Engi- 
neering, October 1941, pages 697-702, 
9 illus. 

Douglas Builds for War. Bert 
D. Lynn. The windowless “‘blackout” 
plant of the Douglas Aircraft Com- 
pany and of its productive capacities 
are described, with notes on the func- 
tional Idyout and design. Western 
Flying, September 1941, pages 24-26, 
46, 48, 6 illus. 

De Roode Vogels van de Sovjets! 
(The Red Birds of the Soviets!) 
“‘Vortex.’”’ An account of the de- 
velopment of the various aircraft 
which comprise the Soviet air force, 
and a presentation of the most im- 
portant state factories for aircraft 
production. Among the key factories 
described are those at Moscow which 
make pursuit and observation air- 
planes, components, bomb racks, ma- 
chine gun turrets and similar com- 
ponents, at Voronesk which build 
the twin-engined S8.B. series of light 
bombers and the plant at Perm which 
builds the M-25 engines—Wright 
Cyclones built under license. 

Other key plants described are the 
Gorki establishment where the I-16 
and 17 pursuit airplanes are built, 
the bomber plant near Moscow, the 
latest building, and others which 
fabricate the M-34, the Hispano and 


the Gnome-Rhone engines. The gen- 
eral observation is that the quantity 
is great, but the quality of the aircraft 
produced is doubtful. Vliegwereld, 
June 1941, pages 334-336, 6 illus. 

War Bird Brooder. Charles F. 
McReynolds. A description of the 
“‘blackout’”’ plant of Douglas Aircraft 
Company at Long Beach, California. 
Production planning, factory con- 
struction, building layout, plant 
equipment and facilities for person- 
nel are outlined. Aviation, October 
1941, pages 52, 53, 182, 5 illus. 

Ten-Fold Expansion. Sidney H. 
Webster. The second of two articles 
describing the details of Eclipse Avia- 
tion’s expansion in preparation for 
defense production. In conclusion 
the fundamentals of the program are 
summarized as: expansion of exist- 
ing and leasing of additional manu- 
facturing facilities; selection of sub- 
contractors for the manufacture of 
complete units, tools and parts; the 
addition of a complete and modern 
foundry to maintain a continuous 
flow of castings to the production de- 
partment; modernization of plant 
equipment combined with improved 
planning, production and inspection 
methods; and segregation of person- 
nel requirements through the use of 
subcontracting plants, the training 
of unskilled labor and the addition 
of more personnel operating on a 2- 
shift, 60-hour week. Aviation, Octo- 
ber 1941, pages 60, 61, 172, 174, 10 
illus. 

Design of Plants for Mass Produc- 
tion. Albert Kahn. General archi- 
tectural considerations for airplane 
plants, discussed from the engineer’s 
point of view. The writer is the head 
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of the group which designed and exe- 
cuted plans for the Curtiss-Wright 
Corporation’s factory expansion pro- 
gram. He states the general con- 
sideration for building plants in which 
aircraft straight-line production can 
be carried on, such as layout, light, 
heat, ventilation, power, etc., and 
relates the short-cuts employed to 
save time between orders and execu- 
tion. Structural details of some of 
the important plants are given in this 
account. Aero Digest, October 1941, 
pages 156-159, 305, 8 illus. 


Private Flying 


From Philadelphia to Seattle in a 
Fairchild 24 Seaplane. Alfred L. 
Wolf. An account of a leisurely 
overland trip from Philadelphia to 
Seattle in a Warner-engined Fair- 
child 24 on floats. The trip took 
seven days to complete, covering the 
3,007 air miles in 37 hours, 15 minutes 
flying time. The account contains a 
day-by-day description of the flight, 
giving general flight and terrain con- 
ditions, seaplane facilities at the 
various stops and the personal reac- 
tions of the writer-pilot and his wife, 
who acted as co-pilot and general aide 
on the trip. The Sportsman Pilot, 
September 15, 1941, pages 12, 13, 32, 
34, 36, 38, 6 illus. 

Your First Cross-Country. Wolf- 
gang Langewiesche. Seeking to ex- 
plode the bugaboo of fear in connec- 
tion with cross-country flying, this 
article stresses the importance of the 
pilot’s doing his worrying in advance 
of such a flight, since ‘‘once you are 
underway, there isn’t much you can 
do about it.”” Worry about the en- 
gine, for instance, can be saved by an 
advance check of five points: the 
spark plugs, the state of the ignition 
points, the fuel strainer, the car- 
buretor bowl, the fuel and oil. 

Suggestions are given for compass 
check, the use of landmarks including 
the correct use of railroads where 
necessary, the correct use of maps, 
and the checking of weather condi- 
tions prior to flight. The ‘four 
proper ways of flying cross-country,” 
dead reckoning, course by compass, 
sighting over the compass and two- 
point navigation, are explained. 
One’s cross-country troubles are said 
to arise not from inability to work 
any of these systems, but from the 
tendency to use several systems simul- 
taneously. The essential idea of a 
navigational system is to first deter- 
mine upon a definite procedure, check 
upon the results of the procedure and 
revise it if it seems to be failing. Air 
Facts, September 1941, pages 23-41. 
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Production 


Speeding Final Assembly. Peter 
F. Hurst. The general manager of 
the Aeroquip Corporation offers in 
this article some pointers on how to 
save time in the significant last steps 
of aircraft production. The sugges- 
tions are based on principles of mass 
production, the elimination of produc- 
tion of any but necessary military and 
civil airplane types, and the develop- 
ment of airplane types along lines 
which permit their manufacture by 
any or all airplane manufacturers. 
Western Flying, September 1941, 
pages 39, 40, 6 illus. 

Fleet 60 Manufacture Gets the 
Green Signal. R. Eric Crawford. 
The structural characteristics of the 
Fleet Fort (60) are noted in this 
article on the manufacturing practices 
which have been set up for its pro- 
duction at the plant of Fleet Aircraft, 
Ltd. Canadian Aviation, September 
1941, pages 40, 42, 64, 9 illus. 

Power Line Assembly of Aircraft. 
An account of Vultee Aircraft’s 
power assembly lines and the plant 
layout used to ensure smooth work 
flow. The design and operation of 
the conveyor system are described 
with the step-by-step fabrication and 
assembly of airplanes along the power 
line. Aircraft Production, pages 308- 
310, 7 illus. 

Single-Purpose Aircraft Machines. 
Paul Dubosclard. The increased 
number of aircraft being manufac- 
tured for national defense has given a 
limited opportunity for the applica- 
tion of single-purpose machinery, 
capable of performing a single-com- 
ponent operation with accelerated 
rapidity and with a minimum of op- 
portunity for human error. 

The president of the Farnham 
Manufacturing Company, which has 
built some of these special machines 
used in aircraft building, explains 
their use, design, operation and limi- 
tations. Spar millers, bending, drill- 
ing and countersinking machines are 
described. Aero Digest, October 
1941, pages 341, 395, 3 illus. 

Tooling the Martin B-26. Notes 
on the simplified production methods 
developed by The Glenn L. Martin 
Company to help speed production of 
the B-26 in face of skilled labor short- 
age. Commercial Aviation, Septem- 
ber 1941, pages 44, 46, 6 illus. 

Metal-Casting by the Antioch Proc- 
ess. Elmer J. Weinheimer. A de- 
scription of the Antioch process for 
producing aluminum and _ non-fer- 
rous castings for aircraft. | Compli- 
cated parts unsatisfactorily cast by 
any other method can usually be 
produced by the new process since it 
permits the production of castings 
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with practically any combination of 
curves, contours and angles, and 
thin wall sections having exceptionally 
high tensile strength. Smooth finish 
and unusual dimensional accuracy 
are outstanding features of castings 
made by the process. 

The limitations and potentialities 
of the Antioch process are discussed 
in this review of Menasco Manufac- 
turing Company’s experience and re- 
search with the new foundry tech- 
nique. Aviation, October 1941, pages 
78, 79, 162, 188, 9 illus. 


U.S. Aircraft Industry Reports. 
A statement of the current status of 
production in the U.S. for defense. 
The cooperative plan for producing 
500 heavy bombers per month is ex- 
plained. Expansion in facilities, per- 
sonnel and equipment is noted, with 
figures on floor space and payroll. 
In-line production and some of the 
new machinery developments are 
described. The operations of the 
engine and propeller divisions of the 
industry are reviewed with a nota- 
tion that engine production is now 
4,000,000 hp. per month and is going 
up. Commercial Aviation, September 
1941, pages 56, 58, 60, 4 illus. 


Fleet ‘‘Fort’’ in Production. Re- 
porting on the present stage of pro- 
duction of the Fleet Fort, manufac- 
tured by Fleet Aircraft, Ltd., this 
article describes the manner in which 
minor tooling problems resulting from 
changes to the first production model 
are beingironedout. Various stages of 
the fabrication process are outlined. 
Commercial Aviation, August 1941, 
pages 57, 58, 60, 15 illus. 


Bell Plant Production. Percy T. 
Cole. A summary of the plant lay- 
out and procedures at Bell Aircraft 
Corporation which have contributed 
so extensively to successful mass 
production of Airacobras. With sim- 
plicity as the keynote of its efficiency, 
the Bell production program under- 
went months of planning to achieve 
the ultimate correlation between sim- 
plicity of production practice and ef- 
ficiency of airplane design. The man- 
ner in which this was accomplished is 
briefly described. Commercial Avia- 
tion, August 1941, pages 82, 84, 100, 
107, 2 illus. 


Conveyors Successfully Used by 
Bell Aircraft. Henry K. Beebe, Sr. 
The means and manner by which 
conveyors were introduced into plant 
procedure for Bell Airacobra produc- 
tion are described in this article by 
the company’s plant engineer, who 
writes of the production bottlenecks 
which called for the use of a conveyor 
system at the Bell plant. Commer- 
cial Aviation, August 1941, pages 94, 
100, 1 illus. 
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Production Illustrations Speed Air- 
craft Assembly. George Tharratt. 
An account of the work of the produc- 
tion illustration group of the Douglas 
Aircraft Company. The group spe- 
cializes in cutaway three-dimensional 
drawings which portray in simple 
fashion the manufacturing details of 
airplanes. The system is said to 
speed up considerably the planning 
and operation of assembly lines for 
mass production, since illustrations of 
this type are more readily understood 
than the customary blueprint. The 
problem of training hundreds of work- 
men is thus simplified and time saved 
in the shop. 

The illustrations, called ‘“‘illus- 
trated job tickets,” give the workman 
a clear picture of the job as he will see 
it on the airplane, together with a list 
of parts necessary to be assembled, a 
list of nuts, bolts, screws and clips to 
attach the parts, and a list of tools 
to do the job. Typical illustrations 
are reproduced and described. Me- 
chanical Engineering, October 1941, 
pages 723-726, 6 illus. 

Milling Cutter Feeds. A brief sum- 
mary of German data giving recom- 
mended feeds per tooth for milling 
cutters. One of two tables furnishes 
useful values based on Continental 
practice as regards various materials 
and types of cutters. The other con- 
tains the recommended cutting speeds 
for the materials given in the first 
table. Aircraft Production, Septem- 
ber 1941, page 330. 

Stamping Trends in the Aircraft 
Industry. John H. Engel. A review 
of new designs, methods and proc- 
esses that have and are likely to 
result from the entry of entirely new 
industries into mass production for the 
aircraft defense programs. Some- 
times, old and proven methods used 
in other fields can be adopted. In 
other cases, new procedures or a com- 
bination of procedures have to be 
resorted to for the satisfactory manu- 
facture of aircraft parts. 

Such new and improved procedures 
may consist of faster production 
equipment, types of dies, stage die 
designs, utilization of heat in order 
to make satisfactory production pos- 
sible, or a combination of methods to 
accomplish the desired design. The 
fabrication of heavier high-strength 
materials required by the increase in 
size of modern aircraft can best be 
accomplished by drop hammer meth- 
ods. The fabrication of strain hard- 
ened metals demanded by the need 
for superior strength in modern air- 
craft is most satisfactorily accom- 
plished by impact compressions. The 
problems encountered and the meth- 
ods used in these new procedures are 
discussed together with the hot form- 
ing of sheet steel. Heat Treating 


and Forging, September 1941, pages 
462-466, 7 illus. 

Fifteen Curtiss-Wright Factories. 
General description of fifteen major 
production units of the Curtiss-Wright 
Corporation and their production 
equipment and output. The various 
plants of the Curtiss-Wright Airplane 
Division, Wright Aeronautical Cor- 
poration and Curtiss-Wright Propel- 
ler Division are included in the survey. 
Aero Digest, October 1941, pages 160- 
169, 21 illus. 


Consolidated Close-Up. Pic- 
tures with descriptive captions on 
production activities at Consolidated 
Aircraft Corporation. Various as- 
sembly bays are shown together with 
different models of long-range Con- 
solidated bombers during the several 
stages of construction. Air Trails, 
September 1941, pages 10-13, 19 illus. 


Hydro-Pressed Beads. J. A. Pet- 
rie. A discussion of the most prac- 
tical and economical methods of 
forming beads in sheet metal for 
strength in aircraft construction. 
Aviation, October 1941, pages 59, 170, 
7 illus. 

Tank Production. An account of 
works processes employed by a sub- 
contractor in the production of Anson 
and Hurricane types of fuel tanks. 
The production methods used in- 
volve a number of interesting tools 
and fixtures which are described. 
They are of such a nature as to im- 
pose small overhead costs on small 
initial contracts and are capable of 
being readily multiplied and em- 
bodied in a more intensive tooling pro- 
gram should production of larger 
quantities become necessary. Air- 
craft Production, September 1941, 
pages 327-330, 12 illus. 

Australia’s Aircraft Building Pro- 
gram. G. H. Mosher. A _ general 
account of the manner in which Aus- 
tralia, which entered the present war 
as a far from industrialized nation, 
is tackling and solving complex air- 
craft production problems. Aus- 
tralia is well on the way to supplying 
her own needs in military trainers 
from Australian aircraft factories, ac- 
cording to this writer. 

Commonwealth Aircraft Corpora- 
tion’s Wirraway trainer and de Havil- 
land Aircraft’s Gypsy Moth trainer 
represent two building projects. The 
two companies are today producing 
between them something like 1,000 
aircraft a year. The third aircraft 
building project is the construction 
of Bristol Beaufort bombers. Brit- 
ain’s ban on the export of aircraft 
parts and raw materials last fall is 
blamed for the hold-up in the Aus- 
tralian Beaufort production. Aside 
from supply shortages, the main hold- 
up in Beaufort construction is laid 


to lack of coordination among the 
subcontractors. 

In the raw material field, Australia 
is supplying her own steel for the fusel- 
lages of Wirraway trainers, and has 
recently gone into production on 
aluminum alloy skin for the cover- 
ings. The problem of aircraft instru- 
ments has been met by Amalgamated 
Wireless of Australia, which is now 
building gyro-horizons, directional gy- 
ros, compasses, altimeters, air speed 
indicators, and several other types 
of instruments. Commercial Aviation, 
September 1941, pages 27-29, 54, 7 
illus. 

Wings for the Catalinas. Randolph 
Hawthorne. An account of Brew- 
ster Aeronautical Corporation’s pro- 
duction of wings for Catalina patrol 
boats under subcontract with Con- 
solidated Aircraft Corporation. Pro- 
duction flow, facilities and methods 
are described. Aviation, October 
1941, pages 74, 75, 140, 142, 10 illus. 

Mass Production of Airplanes. 
Peter N. Jansen. How the Curtiss- 
Wright Airplane Division changed 
over from peacetime hand production 
of military airplanes to mass produc- 
tion is related by the corporaticn’s 
general factory manager. The prob- 
lems which arose in plant and pro- 
duction tool expansion, in fabrica- 
tion methods, material procurement 
and personnel training, and the means 
by which they are being solved are 
described. Aero Digest, October 
1941, pages 171-175, 191, 8 illus. 


Propellers 


Hydromatic Airscrews. Part II. 
Continuation of an article on the hy- 
dromatic propeller. The first part 
described the general design and 
operational features of the propeller, 
giving details of the production of the 
inner cam barrel, hub casing and 
inner gear segment. This second 
installment outlines in detail the 
production of the hub spider and 
blades; an account is given of the 
machining and lathe operations on the 
hub spider and the taper drilling 
contour milling, grinding and balanc- 
ing of blades. Aircraft Production, 
September 1941, pages 311-320, 36 
illus. 

Simplified Cruising Control. Allan 
A. Barrie and John B. Cutting. The 
constant speed propeller has made it 
possible to operate aircraft engines at 
constant b.m.e.p., resulting in sub- 
stantial operating economies. This 
article presents a method for coustant 
b.m.e.p. airline operation, as de- 
veloped by Western Air Lines in an 
effort to bring operating technique 
abreast of the equipment developed 
for b.m.e.p. operation. The problems 
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encountered in evolving an efficient 
and dependable technique are dis- 
cussed. Aviation, October 1941, 
pages 56, 57, 154, 156, 158, 8 illus. 

Operation of Propellers Under War 
Conditions. George W. Brady. 
Propeller repairs under wartime con- 
ditions occur a great deal more fre- 
quently than they do under normal 
operation. This article compares the 
various types of propellers now in use 
in the European war. The Rotol, 
de Havilland, VDM, Hamilton Stand- 
ard and Curtiss Electrical propellers 
are compared as to construction and 
operation and resistance to normal 
erosion and abrasion caused by opera- 
tion from rough fields. 

The frequency with which repairs 
are necessary during wartime, makes 
ease of repair an important factor. 
A comparison is provided on the ex- 
tent to which dural, hollow steel and 
wooden blades can be damaged and 
successfully repaired. Some of the 
new propeller types, such as the four- 
bladed propellers and the hollow hub 
models for hub-firing cannon are 
discussed as well as the considerations 
for propeller controls and spinner 
designs. Aero Digest, October 1941, 
pages 207, 208, 210, 212, 9 illus. 

Methods of Producing Curtiss Pro- 
pellers. Raiph J. Schneider. A 
comprehensive description of the pro- 
cedure used in producing the Curtiss 
electrical propeller. The account be- 
gins with hub forging, tracing through 
the drilling and boring machines, the 
multimatics, and the horizontal mill- 
ing machines and the various other 
grinding and heat treating processes 
to its completion. 

The production of propeller blades 
is also traced from the sheet stock 
through stamping, welding, finishing 
and other operations necessary for 
their completion as parts of the com- 
pleted airscrew. Aero Digest, Octo- 
ber 1941, pages 184, 186, 188, 191, 9 
illus. 


Radio 


Calibration of the Radio Compass. 
David S. Little. Directions for the 
proper installation and calibration 
of the radiocompass, giving particu- 
lar precautions on the location of the 
antenna and methods for calibrating 
the instrument in flight. Aero Di- 
gest, October 1941, pages 58, 59, 395- 
397, 6 illus. 


Stress Analysis 


The Circular Cylinder With a 
Band of Uniform Pressure on a Finite 
Length of the Surface. M. V. Barton. 
In this paper, the Papcovitch-Neuber 
solution is applied to the fundamental 
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Machining high- and low-pitch stop rings for Hamilton Standard hydromatic propellers. 


problem of a cylinder with a uniform 
pressure over one half its length and a 
uniform tension on the other half. 
The results, given analytically in 
terms of infinite-series expressions, 
are exhibited as curves giving a com- 
plete picture of the stress and defor- 
mation. The case of a cylinder with 
a band of uniform pressure of any 
length, with the exception of very 
small ones, is then solved by the 
method of superposition. The stres- 
ses and displacements are evaluated 
for the special cases of a cylinder with 
a uniform pressure load of 1 diam. 
and 1/2 diam. in jength. The prob- 
lem of a cylinder heated over one 
half its length is solved by the same 
means. Journal of Applied Mechan- 
ics, September 1941, pages A97— 
A104, 25 illus. 

Action of Deep Beams Under Com- 
bined Vertical, Lateral, and Torsional 
Loads. C. QO. Dohrenwend. A dis- 
cussion of the behavior of beams when 
the primary vertical load acts at the 
same time as the secondary lateral 
and torsional loads. Beam loading 
of this type occurs in the case of shop 
traveling cranes, measurements indi- 
cating that the lateral and torsional 
loads are much smaller than the 
primary vertical load. 

The writer considers the problem of 
the “deep beam” in which the mo- 
ment of inertia of the cross section 
about the horizontal axis is much 
greater than about the vertical axis. 
The solution is achieved by deter- 
mining theequationof twistinthe beam 
and the moment or load where small 
increases of their values cause large 
increases in the values of angle of 
twist. Journal of Applied Mechan- 
ics, September 1941, pages A130— 
A134, 4 illus. 


Training 


Propeller Personnel. Norman A. 
Kirby. In view of the high propor- 
tion of skilled labor necessary for 
propeller production, acquiring per- 
sonnel for the propeller division of 
Curtiss-Wright proved to be a more 
difficult task than similar expansion 
in other divisions of the corporation. 
The division personnel director de- 
scribes the program, started in 1940 
for the hiring and training of new men. 

The general methods of training and 
courses of study and practice are out- 
lined, as well as the observation stand- 
ards by which indications of leader- 
ship, manifested by the new men are 
recorded for later reference in selec- 
tion for promotion. Aero Digest, 
October 1941, pages 224, 227, 2 illus. 

De Grondzwaai (The Ground 
Loop). A brief analysis of the causes 
of ground looping and how it may be 
prevented. Vliegwereld, July 17, 1941, 
page 384. 

The Pre-Flight Reflex Trainer. 
Ben H. Pearse. Description of a new 
training device to speed up training 
time. Conceived by Col. William C. 
Ocker and Maj. Carl J. Crane, who 
together have been responsible for 
several other aids to flight training, 
the device is called the pre-flight 
reflex trainer. It consists principally 
of a canvas-covered cockpit suspended 
in a triangular frame which is 
mounted on wheels and powered 
with a 1/; hp. motor. 

Seated at the controls, the student 
put-puts around a large concrete 
platform making turns and banks, 
glides and climbs and figure 8’s try- 
ing to avoid tripping the warning 
horn which blares whenever he over- 
banks or makes a mistake in coordi- 
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nating the controls. Past develop- 
ment in various types of training de- 
vices is reviewed. U.S. Air Services, 
August 1941, pages 16, 17, 1 illus. 

So You Want to Be an Airline 
Pilot? Capt. George Myers. United 
Air Lines, realizing that the advent of 
national emergency would shut off 
their supply of new pilots from Army 
and Navy sources, set up a special 
training school at Tracy, California, 
to assure an adequate supply of co- 
pilots for replacement and expansion. 

This article relates how the cream 
of the Civilian Pilot Training Pro- 
gram’s graduates are selected and 
trained to take their place as airline 
pilots. Qualifications for selection, 
both personal and educational, and 
the course in navigation, communica- 
tion and theory as well as actual 
flying are described. The Sportsman 
Pilot, September 15, 1941, pages 16, 
17, 30, 32, 34, 4 illus. 

Schoolin the Sky. William Flynn. 
A description of United Air Lines’ 
pilot training school at Tracy, Cali- 
fornia. The manner in which this 
type of training is tending to meet 
commercial pilot shortage and to put 
commercial pilot training on a per- 
manent footing with highest stand- 
ards and objectives is brought out by 
the writer in this explanation of the 
school’s training program, facilities 
and aims. Air Facts, September 
1941, pages 61-66, 1 illus. , 

Why Pick an Air School? John 
H. Riordan. The case for the avia- 
tion school or college vs. the regular 
college or university. Chief advan- 
tages are said to be more intensive 
training, immediate opportunity due 
to present expansion and future pos- 
sibilities in the aviation industry, 
and less time between graduation 
and a job with an adequate salary. 
Air Trails, September 1941, pages 
25, 39, 56, 57, 2 illus. 

Training Productive Manpower. 
Charles S. Mattoon. The personnel 
director of the Curtiss-Wright Cor- 
poration’s airplane division describes 
the method by which his group tackled 
the job of assembling and training 
sufficient labor to meet its defense 
production needs, outlining the pro- 
cedure in procurement and selection 
and presenting some of the peculiar 
problems such as Selective Service 
competition encountered during the 
recent personnelexpansion. Aero Di- 
gest, October 1941, pages 223, 224, 4 
illus. 

Aerobatics in the Air Force. Ron- 
ald A. Keith. An explanation of the 
use of aerobatics as part of the 
R.C.A.F. training procedure. Fancy 
maneuvers are discouraged and at- 
tention is concentrated on a few basic 
stunts which are calculated to give 
the pilot experience in all conceivable 


A graphic record of the performance of a pilot’s seat under load, made recently by the 
Warren McArthur Corporation. The picture on the left shows the seat in the test rig 
with the deflection gages attached and a 20 per cent load applied to take up the slack. 
When the test had reached full load, another picture was taken. Then the two nega- 
tives were superimposed and printed, the resulting picture (right) revealing how each 
part deflected from 20 to 100 per cent of the load. 


positions of the airplane. The article 
describes how the Harvard trainer is 
handled in the loop, slow roll and roll 
off the top. Characteristics of the 
standard advanced trainer in spins 
are noted. Canadian Aviation, Sep- 
tember 1941, pages 19-21, 62, 6 illus. 
What Makes an Air Gunner. Ron- 
ald A. Keith. An account of the 
methods, procedures and equipment 
by which Canadian air gunners are 
trained for the R.C.A.F. It is based 
on a standard half-hour training 
flight of the writer in a Fairey Battle, 
flying over the target ranges and 
going through the routine training 
evolutions. Canadian Aviation, Au- 
gust 1941, pages 24, 35, 36, 8 illus. 


Warfare 


Night Fighter Ops. A_ graphic 
description of a night spent with a 
Beaufighter squadron at a_ night 
fighter station. Without touching on 
aspects involving secret information, 
the effectiveness of radiolocation in 
controlling enemy aircraft detection 
and night fighter operations is clarified 
in a record of conversation by radio 
between the ground station and a 
fighter on patrol. Flight, July 24, 
1941, pages 48d, 48e, 3 illus. 

Beaufort. Description of a torpedo 
attack on a German pocket-battleship 
by Bristol Beauforts of the R.A.F. 
Coastal Command off the coast of 
Norway. Air Force Review, Sep- 
tember 1941, pages 7, 8, 2 illus. 

What If New York Is Bombed? 
O. B. Myers. An imaginary account 


of the first bombing of New York City. 
Based upon the known effects of 
bombing attacks, and upon a plau- 
sible estimate of the average Ameri- 
can’s reaction, it. includes a graphic 
description of defense and air raid 
precautionary measures which are 
now being organized. Air Trails, 
September 1941, pages 18, 19, 30, 32, 
7 illus. 

Blueprints for Destruction. A 
number of tear sheets furnishing de- 
scriptive details about various types 
and sizes of bombs, together with their 
effective radii of destruction, pene- 
tration and effects. Explosive char- 
acteristics are shown and described 
as well as zones of penetration in 
buildings and air raid shelters. A 
table is included which gives sizes, 
specifications, and approximate costs 
of the different types. Fortune, Oc- 
tober 1941. 

‘‘Nerve Center’ Guards New York. 
Details of the recently completed 
air-defense information center in New 
York, N. Y. Minute-by-minute re- 
ports from more than 6,000 air ob- 
servers will enable officers of the U.S. 
Air Forces to watch the progress of 
enemy aircraft over large-scale maps, 
and to direct both ground and air de- 
fense operations. Layout and organi- 
zation of the system are discussed. 
Popular Science, October 1941, pages 
89-91, 5 illus. 

Reluctantly Getting Down to Earth. 
Cy Caldwell. A survey in retrospect 
on the effect of the air war on Eng- 
land, Germany and Russia. It con- 

(Continued on page 58) 
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Congress of the United States 


Laws Relating to Navy, Commerce 
and Air Services and Miscellaneous 
Air Laws. Compiled by Elmer A. 
Lewis. A compilation of all legis- 
lation on the Naval Air Service en- 
acted from 1913 to 1940, on commer- 
cial aviation from 1916 to 1940, and 
miscellaneous legislation of general 
interest enacted between 1917 and 
1940. Available through the Super- 
intendent of Documents, Washington, 
D. C., 15¢. 

Army Air Service Laws. Compiled 
by Elmer A. Lewis. <A compilation of 
the acts of Congress affecting the 
Air Forces of the U.S. Army enacted 
between March 2, 1913 and October 
14, 1940. Available through the 
Superintendent of Documents, Wash- 
ington, D. C., 10¢. 

Laws Relating to National Defense 
Enacted During Seventy-Sixth Con- 
gress. Compiled by Elmer A. Lewis. 
A compilation of laws relating to 
National Defense, enacted by the 76th 
Congress between April 3, 1939 and 
October 14, 1940. Many of these acts 
directly affected aviation. Among 
them were the resolution for air corps 
expansion enacted in response to 
President Roosevelt’s message to Con- 
gress of January 12, 1939, the Civilian 
Pilot Training Act of 1939, the waiv- 
ing of age limits for the appointment 
of air corps second lieutenants and 
many acts facilitating procurement. 
Available through the Superintendent 
of Documents, Washington, D. C., 
20¢. 


Civil Aeronautics Administration 


Airplane Climb Performance. A 
general discussion on airplane climb 
performance, giving corrections for 
variations in atmospheric conditions, 
engine horsepower and _ airplane 
weight, prepared by the Flight Engi- 
neering and Factory Inspection Sec- 
tion of the C.A.A. The nature of the 
rate-of-climb curve vs. altitude, the 
definition of such terms as ‘‘pressure,”’ 
“density,” “equivalent” and “criti- 
cal” altitudes are given, as well as 
comments on details and tables used 
in making climb corrections. Flight 


Government 
Publications 


Engineering Report No. 3, 81 pages, 
15 illus. 

Aircraft Power Plant Cooling Tests. 
Interpretation and explanation of sec- 
tion 04.640 of the Civil Air Regula- 
tions which contains the tests re- 
quired by the Civil Aeronautics Ad- 
ministration Engineering Section on 
power plant cooling. Civil Aeronau- 
tics Journal, September 15, 1941, 
pages 238, 241. 

Vibration Testing Equipment Placed 
in ‘‘Mobile Laboratory” for Trials. 
Announcement of a mobile testing 
unit which is being completed at the 
C.A.A. experimental station at In- 
dianapolis. Many of the instruments 
developed within the last two years 
for determining vibration and flutter 
characteristics will be incorporated 
in this unit. Part of the equipment 
will be installed in a truck to serve 
as a mobile laboratory while the re- 
mairder will be put aboard a trans- 
port type airplane. By thus mobiliz- 
ing the equipment, it can be made 
available to more manufacturers. 
Civil Aeronautics Journal, September 
15, 1941, page 239. 


War Department 


Parachutes, Aircraft Fabric and 
Clothing. A manual, prepared under 
the direction of the Chief of the Air 
Corps, on the construction, materials, 
maintenance and repair of para- 
chutes, clothing, fabric covering, slip 
covers, upholstery, web belting and 
other materials used by the Air Forces 
which are made of some type of tex- 
tile. 

The manual describes the basic 
materials, gives some data on their 
composition and general handling. 
The machines used, the Air Corp’s 
fabric shops, the characteristics and 
selection of seams and the general 
rules for maintaining, repairing and 
storing of clothing, cockpit covers, 
etc., are outlined. 

Special attention is given para- 
chutes and their handling. The con- 
struction and repair of the parachute 
is outlined in detail. Instructions 
and specific rules for their mainte- 
nance, packing, storage and use are 
given, along with 14 basic rules for 
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handling the equipment with a view to 
lengthening its useful life. War 
Department Technical Manual No. 
1-440. January 10, 1941, 119 pages, 
95 illus.; available through the Super- 
intendent of Documents, Washing- 
ton, D. C., 15¢. 

Notes on Psychology and Personal- 
ity Studies in Aviation Medicine. 
A technical manual prepared under 
the direction of the Surgeon General 
for the purpose of aiding Air Force 
medical officers in selecting proper 
men for cadet training, thereby re- 
ducing the 61 per cent scholastic mor- 
tality current in the Army’s flying 
schools. 

The work offers a general introduc- 
tion to the subject of psychology, 
breaks it down to its essential sub- 
divisions, and then applies the mate- 
rial to the task of selecting future 
pilots on the basis of their psychologi- 
cal capability. 

The method for arriving at a flying 
adaptability rating is outlined and 
illustrative case histories are pro- 
vided. War Department Technicai 
Manual No. 8-420, January 27, 1941, 
335 pages; available through the 
Superintendent of Documents, Wash- 
ington, D. C., 35¢. 

Mata Hari With a Glass Eye. 
Lieut. Derryfield N. Smith. A study 
of the use and interpretation of aerial 
photographs in modern warfare. The 
air camera supplies, according to this 
article, about 80 per cent of the in- 
formation used in determining strat- 
egy, and is frequently the sole basis 
for major tactical moves. 

This report outlines the general pro- 
cedure of taking, developing and inter- 
preting aerial photographs, and fol- 
lows the route of the military photo- 
graph from the camera to the war 
room, where its information is put to 
actual use and action. Air Forces 
News Letter, September 1941, pages 
1-4, 1 illus. 

Warriors from the Sky. Oliver 
Townsend. An account of the his- 
tory and formation of the U.S. Army’s 
Provisional Parachute Group, now 
being trained at Fort Benning, Geor- 
gia. The physical, service, and train- 
ing requirements for volunteer para- 
chute troopers is outlined, and the 
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general training which they are given 
in parachute technique, communica- 
tion and military science is explained. 

One of the newest additions to the 
parachute army, the special medical 
section is introduced. A group of 
specially selected physicians are being 
trained to descent to strategic places 
with specially designed equipment 
and render field medical service under 
emergency conditions. Air Forces 
News Letter, September 1941, pages 
11, 12, 16. 

Propeller Vibration Tests. Descrip- 
tion of the equipment used by the 
Army for recording vibration in air- 
craft propellers. The equipment, in- 
stalled in the airplane, functions auto- 
matically. It consists of a number of 
resistance pick-ups, batteries, an am- 
plifier and oscillograph and collector 
rings. 

The installation, operation and 
interpretation of the equipment and 
its record are explained. Air Forces 
News Letter, September 1941, page 4. 

Relative Rank in World’s Air 
Forces. A tabulation of the military 
titles of 11 grades of commissioned of- 
ficers from Field Marshal to Second 
Lieutenant in the air forces of Ar- 
gentina, Brazil, China, France, Ger- 
many, Great Britain, Japan, Italy, 
the Netherlands, Russia and Turkey. 
Air Forces News Letter, September 
1941, page 13. 

They Tuck Themselves Away. A 
study of the history and development 
of retractable landing gear from its 
first application in the Dayton-Wright 
racer in 1920 to the giant Douglas 
XB-19 bomber. The main problems 
in the design of this type of alighting 
gear, the increase in weight and the 
design changes necessary for the in- 
stallation of the complicated mecha- 
nism, are compared with the increased 
speed available, and the conclusion 
is drawn that this type of installation 
is not justified in Army aircraft with 
speeds of less than 175 m.p.h. Gen- 
eral procedure in the design of re- 
tractable undercarriages are outlined. 
Air Forces News Letter, September 
1941, pages 14, 15, 1 illus. 


Office of Emergency 
Management 


Bomber. One of a series of short 
motion pictures on production for de- 
fense, this one-reel “‘defense report on 
film” gives glimpses of the test flying 
and mass production of a medium 
bomber, the Martin B-26. All the 
scenes were taken at The Glenn L. 
Martin plant in Baltimore. 

The film begins with the opening 
of the large electrically motivated 
hangar doors, and a single B-26, com- 
pleted and ready to fly, is pushed out 


onto the flight line for its initial hop. 
From here, the camera takes the audi- 
ence into the plant to watch the 
bomber born from tempering baths, 
hydraulic presses, power cutters and 
riveting guns. The sub-assemblies 
grow before one’s eyes, and flow 
smoothly together until finally, the 
airplane arrives full grown at the flight 
ramp. 

The narration for this short was 
written by the distinguished Ameri- 
can poet, Carl Sandburg. Typical 
of the descriptions in this work are 
his words on the power plants: 

raw, naked power—a Niagara of 

horsepower— 
John Henry on one wing—Paul Bun- 
yan on the other.” 
O.E.M. Defense Reports on Film, 
released by the Motion Picture Com- 
mittee Cooperating for National De- 
fense. 

Air Lines Given A-3 Rating for 
Upkeep of Planes and Ground Equip- 
ment. Priorities Director Nelson is- 
sued on September 12 a limited 
blanket rating order to the nation’s 
scheduled air lines, assuring them 
continuous operation. The order as- 
signs the high defense rating of A-3 
to material needed for the proper 
maintenance of the aircraft and 
ground equipment. The rating may 
be applied by the supplier of the 
material only if deliveries cannot be 
secured without it. Defense, Sep- 
tember 16, 1941, page 5. 


National Advisory Committee 
for Aeronautics 


Temperature Recording in High- 
Speed Gases. E. Eckert. A report 
translated from the October 26, 1941 
number of Z.V.D.I. on methods for 
recording the correct temperature of 
flowing gases which overcomes the 
potential errors involved through 
radiation on adjacent walls or dis- 
sipation in the thermometer. JN.A.- 
C.A. Technical Memorandum No. 
988, August 1941, 12 pages, 13 illus. 

Supplement to Comparisons of 
Automatic Control Systems. W. Op- 
pelt. Supplement to Technical 
Memorandum No. 966, issued in Feb- 
ruary 1941, which contained a report 
dealing with a reciprocal comparison 
of different control systems. WN.A.- 
C.A. Technical Memorandum No. 
966 (Supplement) August 1941, 15 
pages, 8 illus. 

New Method of Calculating the 
Power at Altitude of Aircraft Engines 
Equipped With Superchargers on the 
Basis of Tests Made Under Sea-Level 
Conditions. Marcello Sarracino. 


Translation of the report entitled 
“Nuovo meto per il calcolo della 
potenza in quota dei motori d’avia- 


zone muniti di compressore in base 
alle prove effettuate nelle condizioni 
al suolo.” Atti di Guidonia No. 28, 
June 20, 1940. This report presents 
what is considered a simpler and more 
accurate method of determining, from 
the results of bench tests under ap- 
proved rating conditions, the power 
at altitude of a supercharged aircraft 
engine, without application of correc- 
tion formulas. N.A.C.A. Technical 
Memorandum No. 981, July 1941, 
29 pages, 6 illus. 

Observations of the Effect of Wing 
Appendages and Flaps on the Spread 
of Separation of Flow over the Wing. 
G. Hartwig. Translated from 
Luftfahrtforschung, March 29, 1941. 
Summarized in the Aeronautical Re- 
view, July 1941, page 9. N.A.C.A. 
Technical Memorandum No. 988, Sep- 
tember 1941, 8 pages, 26 illus. 


Factors Influencing the Fatigue 
Strength of Materials. FF. Bollen- 
rath. Translation of an article en- 
titled: ‘Einflusse auf die Zeit- und 
Dauerfestigtigkeit der Werkstoffe.” 
which appeared in  Luftfahrtfor- 
schung on October 26, 1940. Thereport 
states that a number of factors are 
considered which influence the static 
and fatigue strength of materials 
under practical operating conditions, 
as contrasted with the relations ob- 
tained during the usual test proce- 
dure. 

Such factors are, for example, 
interruption in operation, periodically 
fluctuating stress limits and mean 
stresses with periodic succession of 
several groups and stress states, sta- 
tistical changes and succession of 
stress limits and mean stresses, fric- 
tional corrosion of structures and 
notch effects. 

With the aid of a few examples 
taken from airplane construction, it is 
shown how materials testing pro- 
cedure can take such effects into ac- 
count as to provide the designer 
with a useful basis for better utiliza- 
tion of the material. Numerous in- 
structive test results are discussed. 
N.A.C.A. Technical Memorandum 
No. 987, September 1941, 16 pages, 
21 illus. 

Air Transport by Glider. Wieslaw 
Stepniewski. Reprinted from The 
Aeroplane of April 25, 1941. Sum- 
marized in the Aeronautical Review, 
July 1941, page 17. N.A.C.A. Tech- 
nical Memorandum No. 980, June 
1941, 7 pages, 5 illus. 

Tables for Computing Various 
Cases of Beam Columns. J. Cassens. 
Translated from Luftfahrtforschung, 
March 29, 1941. Summarized in the 
Aeronautical Review, July 1941, page 
28. N.A.C.A. Technical Memo- 
randum No. 985, August 1941, 14 
pages, 3 illus. 
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Lofting Explained 


A study of the various principles of 
fairing, development and layout used 
in the lofting of both ships and air- 
craft. In expounding the principles 
and explaining how they achieve their 
definite results, the author points out 
that the airplane loft is a development 
and refinement of the shipbuilding 
system. 

The subject is introduced by a re- 
view of the elements of descriptive 
geometry. The method for depicting 
and dimensioning shape of drawings is 
broken down into the simplest possible 
language and applied immediately to a 
practical, simple problem of boat 
building. The conventional notations 
on plans are introduced somewhat un- 
obtrusively and explained where their 
origin is obscure. 

The science of actual lofting both for 
ships and aircraft is traced back to the 
Roman shipwrights who laid out the 
plans for galleys on temple floors, and 
the Vikings and Indians who staked the 
outlines of their crude vessels on the 
ground. The modern airplane and 
ship’s loft is described and its use in 
transferring dimensions from plans to 
work is explained. This includes a 
study of the elementary geometry em- 
ployed on the loft floor and the prin- 
ciples of plane and solid geometry as 
applied to the projection of lines and 
surfaces. 

The two methods for arriving at the 
desired smooth flowing or fair lines 
which is the object of both aircraft and 
boat design, the visual and goemetric 
methods, are compared in two separate 
chapters. 

The study of the development of the 
simple surface is, in this work, limited 
to the study of surface vessel construc- 
tion, indicating, however, the points 
the instances at which the methods for 
aircraft and boat development are 
alike. The processes show their sharp- 
est separation in the template stage. 
The use of the full scale mock-up and 
the application of the photographic 
template process are the points at 
which marine and aircraft lofting differ 
in the greatest degree. Considerable 
space is devoted to a study of photo- 
lofting as developed by the Glenn L. 
Martin Co. The work closes with ex- 


amples of actual layout problems. 

This work was written for draftsmen, 
loftsmen and sheet metal workers. In 
simplifying a highly technical problem, 


Books reviewed in this sec- 
tion may be purchased, or 
borrowed without charge, 
from The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 
1505 RCA Building West, 
Rockefeller Center, New 
York, N.Y. 


the writer has achieved an unique ac- 
complishment; a certain unconscious 
beauty in language produced by the ef- 
fort of crystallizing mathematics into 
simple language. 


Ship and Aircraft Fairing and 
Development, by S. S. Rabl; 
Cornell Maritime Press, New 
York, 1941; 92 pages, $2.50. 


Metal Properties at Sub-atmos- 
pheric Temperatures 


A report, providing voluminous data 
on the impact resistance and tensile 
properties of metals at sub-atmospheric 
temperatures, is the result of two years’ 
study by a joint A.S.M.E.-A.S.T.M. 
research committee. The information 
and data obtained by extensive cir- 
cularization of laboratories known to 
be interested in low temperature were 
classified and supplemented by ma- 
terial from literature and critical com- 
ments. To make the publication more 
usable, a comprehensive bibliography 
and an index to the major topics covered 
in the volume are included. 

Since the notable summary of avail- 
able information by Russell in 1931, a 
great deal of data have been developed 
by producers and users of materials 
used at sub-atmospheric temperatures. 
Many of these data have been reviewed 
and are included in this latest report. 
Over 50 per cent of the material is in 
the form of 142 tables. 

Following the discussion on impact 
resistance, which covers limitations, ef- 
fect of testing variables, impact velocity 
and cooling technique (the impact test 
is an important means of evaluating low 
temperature properties of materials), 
there is a section devoted to impact 
data for non-ferrous materials, followed 
by the most extensive portion of the 
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publication covering ferrous materials 
of a wide range. Fifteen pages of the 
report relate to low temperature tensile 
properties. 


Impact Resistance and Tensile 
Properties of Metals at Sub- 
atmospheric Temperatures, pre- 
pared by H. W. Gillett; Ameri- 
can Society for Testing Mate- 
rials, Philadelphia, 1941; 112 
pages, $2.50. 


Personnel for Defense 


With the demands upon defense in- 
dustries, particularly those in or related 
to aeronautics, jumping by leaps and 
bounds, the problem of selecting and 
training workers for the multiplicity of 
production and service jobs becomes 
manifoldly more serious. The quan- 
tity of training literature in the form of 
textbooks, manuals and guides is doing 
much to expedite the training problem. 
But informative and useful studies of 
the selection and training problem in 
this emergency are fewer in number 
despite the great service they can per- 
form for industrial leaders at this time. 

The recent work of Charles Reitell 
is a competent, well-rounded introduc- 
tion to this field of management, par- 
ticularly in face of present defense 
needs. The book is intended to help 
in selecting and training workers and 
“in achieving better quality, higher 
output, lower costs and a finer spirit of 
cooperative goodwill.” The textbook 
form of the work does not confine its 
use to students of management, for 
many a personnel and labor relations 
executive will find practical use for it. 

An opening section on _ selection 
stresses the need for accurate selection 


_ after thorough and comprehensive anal- 


ysis of applicants, and shows the way 
toward systematic analysis of this 
character. Sections on training con- 
centrate on technique and standards 
out of which grow the guidance and 
leadership so essential to productive 
efficiency. A large portion of the work 
is given to a discussion of training in 
human relations, the best feature of 
which is its value as a guide to the un- 
derstanding of the all-important “hu- 
man equation”’—the ultimate key to 
successful labor relations. 


Training Workers and Super- 
visors, by Charles Reitell; The 
Ronald Press Company, New 
York, 1941; 182 pages, $1.25. 
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Handbook of Aircraft 


Instruments 


The growth of commercial, private 
and military aviation together with the 
corresponding development in quality 
and dependability of aircraft instru- 
ments has increased the need for com- 
prehensive texts and training material 
in the instrument field. Instruments 
play so vital a part in all phases of 
aviation that a thorough understanding 
of their functions and uses has become 
essential to anyone who wants to con- 
sider himself a safe pilot. 

Probably no other unit requires a 
greater degree of skill, care and re- 
search in its manufacture than the air- 
craft instrument. Hence the prepara- 
tion of a competent aircraft instrument 
manual demands a like degree of pa- 
tience and skill, plus the ability to pre- 
sent technical facts in simple, easily 
understood layman’s terms. 

Aircraft Instruments, by O. E. Pat- 
ton, amply fulfills the requirements of 
a modern aircraft instrument text. It 
discusses each instrument in its proper 
classification, and describes its design 
and construction in a way that enables 
the reader to clearly understand its 
purposes, functions and principles. 

The book includes chapters on com- 
passes, altimeters, rate-of-climb indica- 
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CLOUDS, AIR 
and WIND Our 


By 
ERIC SLOANE 


This Primer of Flight Meteorology, 
containing an in uction by Sverre 
Petterssen, gives the story of clouds 
and weather by means of simple text, 
graphic charts and 16 of the author's 
beautiful cloudscapes in gravure—Size 
9 x 12—80 pp., tly illustrations. 
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tors, air and groundspeed indicators, 
timepieces, electrical indicating sys- 
tems, gyroscopic instruments, tempera- 
ture gages, oxygen regulating systems, 
tachometers and pumps. There are 
also chapters on pressure and suction 
gages, fuel-quantity and fuel-flow gages 
as well as instrument installation and 
illumination systems. 

Beyond an understandable description 
of the instrument itself, the author gives 
the physical laws and basic principles 
applicable to each type of instrument. 
He has sought not only to explain what 
the instrument is but why it works, 
and much of his material is presented 
through drawings and _ illustrations. 
While the work has been prepared for 
students and instructors, it should 
prove valuable to the experienced 
pilot and mechanic as well. 


Aircraft Instruments, by Orion 
Edward Patton; D. Van Nos- 
trand Company, Inc., New 
York, 1941; 220 pages, $2.75. 


Imagery of Flight 


Aeronautics has been fortunate in 
having a strong appeal to artists and 
famous writers. From legendary times, 
man’s aspiration to fly has been ex- 
pressed in poetry and prose. Excerpts 
have appeared in many historical 
works, but this book is the first attempt 
to treat this phase of flying with any 
completeness. 

The author is a poet as well as a 
pilot and he is evidently thoroughly 
inspired with the beauty, the romance 
and the imagery of flight. He does not 
limit his quotations to poems, but in- 
cludes some remarkably fine prose 
which is written with a poet’s imagina- 
tion. The author’s introduction is re- 
markable for its brilliant style. He 
writes: 

“Who has flown and not been struck 
by the annihilation of ugliness at even 
a few hundred feet? No remnant of 
planless poverty or obsolescence sur- 
vives a short climb. Over a great city 
characteristic five-story roofs provide 
in uniform black the fine geometry of a 
gridiron. The wonder that light works 
on this formidable terrain depends on 
whether one is flying into or away from 
the sun. Flying into it, the impression 
is hard. Uniformity takes on an iron 
hue relieved only by such brilliancies as 
would resemble gongs or artillery fire 
if they could be heard. Of such are 
the rivers, whose collision with the set- 
ting sun is head on; the small bodies of 
water and the myriad tiny scintillations 
of pane-glass and windshield. But 
flying with the sun at one’s back re- 
verses the process, favoring everything 
with shadowed softness. Only a su- 
preme act of intellect on such occasions 
can evoke the shapes of dumbbell 
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tenements, mournful yards, irrespon- 
sible penthouses. ‘A glaze is put over 
life. The leaping hare is caught in a 
marble panel.’ ” 

Many persons regard aeronautics 
only as a science, a great industry or a 
vocation. This book will give these 
prosaic individuals an opportunity to 
enjoy the flights of fancy of some of 
those who view flying as an inspira- 
tional art. 


The Poetry of Flight, an an- 
thology edited by Selden Rod- 
man; Duell, Sloan and Pearce, 
New York, 1941; 190 pages, 
$2.50. 


Design Sketchbook 


One of the reasons aviation has 
measured its growth and development 
in tremendous strides is found in the 
restless eagerness of its designers for 
never-ending improvement. Before one 
model is finished and flown, new and 
better ideas for the next are being 
worked out on the drafting boards of 
its designers. 

The Aircraft Design Sketchbook has 
been compiled for those who are dream- 
ing of the airplane of the future while 
working out the problems of today. 
According to its preface there has been 
but one purpose in view, to give to the 
designer a collection of ideas in sketch 
form which will stimulate his own crea- 
tive and inventive mind. It offers a 
wealth of detail on how different design 
problems have been handled by others 
in the past. 

The book consists of three parts, the 
first showing sub-assemblies and break- 
downs, the second containing drawings 
of complete aircraft, and the third 
showing a series of miscellaneous 
sketches. Included in Part 1 are sections 
on wings, empennage, controls, landing 
gears, power plants, passenger appoint- 
ments, and armament. Part 2 covers 
single engined, twin-engined and multi- 
engined military and commercial types. 

Sketches for the most part are three 
dimensional line drawings of the cut- 
away type found in many popular 
aviation magazines. Those who refer 
to it are cautioned that to adopt an 
idea as shown, without improvement or 
modification, is to stand still or fall 
behind as far as design is concerned. 
The hope is also expressed that by 
proper use of the book, the airplanes 
of tomorrow will spend less time on the 
design and drafting boards of today. 

In treatment the book consists of 
page after page of drawings with de- 
scriptive captions kept to a minimum. 


Aircraft Design Sketch Book, 
compiled and published by the 
Lockheed Aircraft Corporation, 
Burbank, California, 1941; 130 
pages, $3.00. 
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Photoelastic Stress Analysis 


A comprehensive presentation of the 
photoelastic method for stress analysis 
based upon stress pattern and the iso- 
clinics, this treatise is one of the most 
thorough works on the optical method 
of stress analysis ever presented. It is 
launched with a comprehensive review 
of stresses and strains at a point and a 
study of the principles of elasticity. 

This is followed by a résumé of the 
optics necessary for photoelastic study, 
including an exposition of the trans- 
verse ether wave theory of light and the 


kinematics of simple harmonic mo-- 


tions, necessary for its understanding 
and its relation to polarized light. 

One of the key chapters of the book 
is the one devoted to the statement and 
proof of the stress-optics law and the 
explanation of the theory and interpre- 
tation of photoelastic stress pattern. 
One of the highlights of the work is 
contained in the section dealing with 
isoclinics and stress trajectories. It is 
the fundamental theorem of stress tra- 
jectories which has a number of impor- 
tant applications in photoelasticity and 
is presented for the first time in this 
book. 

The remainder of the book is de- 
voted to the mathematics of the proc- 
ess, equipment and interpretation of 
stress patterns and the art of making 
reliable stress patterns with special 
emphasis on boundary visibility. 


Photoelasticity, by Max Mark 


Frocht; John Wiley and Sons, 
Inc., New York, 1941; 411 
pages, $6.00. 


Model Airplane Construction 


While a number of books have been 
published about model airplanes, either 
they have dealt with the building of 


Our War in the Air, by L. E. O. 
Charlton; J. M. Dent and Sons 
Ltd., London, 1941; 59 pages, 1s. 

Information and independent com- 
ment are succinctly set forth in this 
brief account of the air phase of Brit- 
ain’s war against the Axis. 


Industrial Plastics, by Herbert R. 
Simonds; 2nd edition, Pitman Pub- 
lishing Corporation, New York, 1941; 
385 pages, $4.50. 

A comprehensive, concise introduc- 
tion to the field of industrial plastics, 
the second edition of this book in- 
cludes treatment of wartime develop- 
ments in plastics and their use as 
engineering materials, such as for 


several specific models, or have covered 
a great deal of ground about flying them 
especially in competition. In other 
words the majority have presupposed 
an elementary knowledge of building 
and flying model aircraft on the part of 
the reader. 

There has been a need for a book 
which would take the newcomer through 
the very first steps of how to go about 
building and flying that all-important 
first model. 

Flying Model Planes by Harry Me- 
Dougall, takes the beginner through 
this phase of his model builder’s train- 
ing and experience. The book opens 
with a brief history of early pioneers 
and an introduction to model aircraft 
and competitions. Elemental factors 
in design are next treated together with 
problems in designing model aircraft 
for long flights. There are chapters on 
the construction of the fuselage, wings, 
tail assemblies and undercarriages, as 
well as accessories and fittings, covering 
the model, and flight adjustments. 
Instructions for building two types of 
model are given, and a glossary of 
model aeronautical terms is also in- 
cluded. 

Although the author is British, ap- 
parently there are few differences in 
methods of construction or in design 
between elementary or beginners’ 
models in Great Britain and the United 
States. The book is marked by a clear 
simplicity in treatment and is well illus- 
trated. 


Flying Model Planes, by Harry 
McDougall; Lutterworth Press, 
London, 1941; 160 pages, 6s. 


Quiz Books for C.A.A. 


Examinations 


Written for student, Private and 
Commercial pilots who are preparing 


Book Notes 


airplanes and their parts, bomb fins, 
bullet-proof composite plates, sub- 
marine battery holders, machine gun 
carriers, cartridge shells, infantry 
gun stocks, ete. 


Industrial Research Laboratories 
of the United States, compiled under 
the supervision of Callie Hull for the 
publishers; 7th edition, National Re- 
search Council, National Academy 
of Sciences, Washington, D. C., 1941; 
372 pages, $3.50. 

The seventh edition of this occa- 
sionally published directory contains a 
complete list of industrial laboratories 
and consulting research laboratories 
in this country. Indices provide 


for license examinations, these three 
booklets present, in question and answer 
form, all the material likely to be offered 
on written examinations for various 
grades of licenses. The subjects han- 
dled are the Civil Air Regulations, 
Aerial Navigation and Meteorology. 

The work on the Civil Air Regulations 
contains the entire list of questions 
from which the flying instructor selects 
a typical 20 for a written examination 
given students before they solo, giving 
answers that are acceptable under the 
latest Civil Air Regulations. The re- 
mainder of this book is devoted to 
questions and answers on the C.A.R. 
for which pilots with higher ratings are 
responsible. 

The booklet on Aerial Navigation 
contains, in its first six chapters, all the 
general material on elementary naviga- 
tion up to simple radius of action prob- 
lems, upon which Private Pilots are ex- 
amined by C.A.A. inspectors. This 
includes the basis of navigation, gen- 
eral astronomy, and time study, the 
reading and interpretation of maps, in- 
struments and their use, piloting and 
navigation by dead reckoning. The 
questions and answers for commercial 
pilots handle radio range flying and 
celestial navigation. 

The work on Meteorology is also divided 
into the section for the private pilot’s 
examination, and the remainder for 
the commercial pilot’s written test. 
It covers general material for the vari- 
ous grades of licenses and includes all 
the answers to the questions in the 
C.A.B. No. 25, “Meteorology for 
Pilots.” 


Flying Questions, by Carlton 
L. Wheeler, Ithaca, N. Y., pub- 
lished by the author; Civil Air 
Regulations, 23 pages, $0.75, 
Aerial Navigation, 43 pages, 


$1.00, Meteorology, 41 pages, 
$1.00. 


classified lists of serial publications 
issued by industrial research labora- 
tories, geographical distribution of 
laboratories, personnel index and a 
subject index to research activities. 


The Reference Library of the Weld- 
ing Research Council, Section 1, 
Classified Library Catalogue; The 
Institute of Welding, London, 1941: 
134 pages, 2s. 

A catalogue of the library services 
of The Institut of Welding. It 


covers the loan, photostat and in- 
formation service, the library cata- 
logue, publications of the Institute 
and a list of periodicals abstracted. 
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Stabilitaets- und Leistungsberech- 
nungen fuer Flugzeuge, mit An- 
wendung auf den Praktischen Flug- 
betrieb (Stability and Performance 
Calculations of Airplanes, Applied to 
the Practical Operation of Aircraft), 
by Gerhard Otto; C. J. E. Volck- 
mann Nachf. E. Wette, Berlin-Char- 
lottenburg, 1937; 86 pages. 

A stability and performance cal- 
culation manual containing formulas 
and tables essential for quick estima- 
tions. 


The Stresses in Aeroplane Struc- 
tures, by H. B. Howard; Pitman Pub- 
lishing Corporation, New York, 1933; 
264 pages. 

A discussion of those portions of the 
theory of structures which are of par- 
ticular interest to the aeronautical 
engineer and designer. The aerody- 
namics of structural design are not con- 
sidered in detail; therefore each prob- 
lem is approached on the supposition 
that the stresses are required to be 
found in a given structure under a 
given system of external loads. 


Theory of Elastic Stability, by S. 
Timoshenko; McGraw-Hill Book 
Company, Inc., New York, 1936; 518 
pages. 

Theoretical and experimental in- 
vestigation of the stability of such 
structural elements as bars, plates, and 
shells. Various methods of solution 
are presented. 


Theory of Elasticity, by S. Timo- 
shenko; McGraw-Hill Book Com- 
pany, Inc., New York, 1934; 416 
pages. 

Fundamentals and practical ap- 
plication of the theory of elasticity, 
together with solution of various prob- 


Vol de Nuit, by Antoine de Saint 


. Exupery; Harper & Brothers, New 


York, 1939; 137 pages, $1.00. 
A school edition of this novel by a 


noted French aviator and writer, with ° 


questionnaire and vocabulary. 


Air Law; Outline and Guide to 
Law of Radio and Aeronautics, by 
Howard 8. LeRoy; published by the 
author, Washington, 1935; 120 pages. 

A survey of legislation, adminis- 
tration, and judicial and adminis- 
trative decisions pertaining to radio, 
aeronautics, and air rights as related 
to realty. 


Atlantic Clipper, by Ellen K. Dona- 
hue; Oxford University Press, New 
York, 1940; 63 pages, $.50. 


lems of practical importance. Ap- 
proximate and experimental methods 
for the solution of both two and three- 
dimensional elasticity problems are 
given. 


War Damage Compensation, by 
Maurice Share; George Newnes 
Limited, London, 1941; 94 pages, 1s. 

An alphabetical guide to the con- 
tents and interpretation of the War 
Damage Act of 1941 in Britain. 


Solid Scale Model Aircraft, by J. 
H. Elwell; The Harborough Pub- 
lishing Company, Limited, Leicester, 
1941; 96 pages, 3s. 

A study of the building of solid 
airplane models, this ‘paperback’ 
discusses the various details of this 
type of model construction and ex- 
plains how it is done. Plans are in- 
cluded for solid models of the Boulton- 
Paul Defiant, Hawker Hurricane, 
Supermarine Spitfire and Heinkel He. 
111K. Mk.Va airplanes. 


The High-Speed Compression-Ig- 
nition Engine, by C. B. Dicksee; 
Interscience Publishers, Inc., New 
York, 1941; 331 pages, $4.50. 

An exposé of the principles govern- 
ing the operation of the various types 
of high-speed compression-ignition en- 
gine now being produced throughout 
the world and a discussion of the 
problems associated with these en- 
gines. 


ABC of the RAF, Handbook for All 
Branches of the Air Force, by Sir 
John Hammerton; The Amalgamated 
Press, Ltd., London, 1941; 132 pages, 
2s. 

An up-to-date guide to the varied 


Library Accessions 


The story of a young American 
boy who made his first trip to Europe 
on the Dixie Clipper during his 
summer vacation. 


Auto, Schiff und Flugzeug—Ein 
Buch von Technik (Automobile, Ship 
and Airplane—A Book of Construc- 
tional Development and Adventures), 
by John Fuhlberg-Horst; Im Verlag 
Ullstein, Berlin, 1930; 195 pages. 

High-lights in the evolution of 
land, marine and air transportation. 


-Ground Instructors’ Course, by 
R. G. Willis; Weems System of Navi- 
gation, Annapolis, Maryland, 1940; 
108 pages, $1.00. 

Study material, questions, answers 
and supplementary notes on Civil 
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and numerous activities of the R.A.F., 
this book contains sections on the 
R.A.F. today, elements of flying, 
special training and equipment, and 
elements of air fighting. In the 
preface, Sir Charles Portal, chief of 
air staff, writes that the work is full 
of accurate information and will be 
especially useful to all those who hope 
themselves to enter the Service. 


The Aerodrome, by Rex Warner; 
John Lane, London, 1941; 336 
pages, 7s, 6d. 

A novel set in the environs of an 
airdrome and its neighboring village, 
this story threads tenuous fingers 
through the lives and happenings of 
its characters, unravelling the de- 
structive interplay of opposing forces 
affecting two generations—that of the 
air vice-marshal who would reshape 
the whole material of human life, and 
that of a youthful airman from the 
village, who discovers an acceptance 
of ordinary life too vast to be re- 
shaped by any one will. 


Descriptive Geometry, A. S. Levens 
and H. C. T. Eggers; Harper & 
Brothers, New York, 1941; 240 pages, 
$2.50. 

A book designed to help students 
and engineers to develop a power to 
think in three dimensions, analyze 
problems of space, and then develop 
a sufficient technique to enable them 
to reduce problems to a flat sheet of 
two dimensions, or to direct others in 
so doing. The format of the text is 
such as to provide easy correlation 
with courses covering the fundamen- 
tals of engineering drawing and an- 
alytic geometry, the symbolic counter- 
part of this graphic subject. 


Air Regulations, based on C.A.A. 
examinations for Ground Instructor 
rating in this subject. 


Vibration Problems in Engineerng, 
by 8S. Timoshenko; D. Van Nostrand 
Company, Inc., New York, 1937; sec- 
ond edition, 470 pages, $5.50. 

The fundamentals of the theory of 
vibration and their application to the 
solution of practical problems, with a 
chapter on the more important vi- 
bration recording instruments. 


Winged Highway, by William Ste- 
phen Grooch; Longmans, Green 
and Co., New York, 1938; 250 pages, 
$2.50. 

The experiences of a veteran pilot 
who pioneered in establishing South 
American and trans-Pacific airlines. 


Civil Aeronautics 
Administration 


The number of certificated pilots in 
the United States reached a total of 
91,442 on October 1, more than doubling 
the 44,000 licensed pilots on record with 
the C.A.A. as of October 1, 1940. The 
bulk of the 107.8 per cent increase is ac- 
counted for by the C.A.A. pilot training 
program, which graduated over 31,000 
new pilots during this period and cur- 
rently has more than 8,000 trainees in 
elementary courses. 

Classified by grade, there are 75,411 
private pilots, 14,437 holding com- 
mercial or limited commercial certifi- 
cates, and 1,594 licensed as airline 
transport pilots. 

Civil aircraft holding C.A.A. certifi- 
cates of airworthiness increased 55 per 
cent, from 15,200 on October 1, 1940, 
to 23,496 on October 1 of this year. 

The increases have been most spec- 
tacular in the last two years, since the 
C.A.A. training program got under way. 
Between October 1, 1938, and October 
1, 1939, the nation’s roster of civilian 
pilots increased from 21,524 to 28,439, 
but in the following year it jumped to 
44,000 and in the succeeding 12 months 
to 91,442. 

The same has been true of aircraft, 
though to a lesser degree. On October 
1, 1938, there were 10,091 certificated; 
a year later the total was 11,758. Then 
a rise to 15,200 took place in 1940, with 
this year’s total mounting to 23,496. 


The effect of the Civilian Pilot Train- 
ing Program on aircraft construction 
for elementary and secondary flight 
training purposes is reflected sharply 
in figures on domestic civil airplane 
production. 

During the first six months of 1941, 
a total of 3,775 airplanes for civilian 
use were produced by American manu- 
facturers, an increase of 65 per cent over 
the figure of 2,289 for the corresponding 
six months of 1940. 

Of the 3,775 total, 2,265 were the 
1-2 place single-engine type of from 
51-70 horsepower, and 1,113 were 


71-100 hp., both of which are elemen- 
tary training types. 

In the single-engine 166-225 hp. 
category, which includes aircraft used 


Industry 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the respon- 
sibility for the accuracy of 
all statements is therefore 
not assured by the Aero- 
nautical Review. 


in the C.P.T. secondary course, the 
production in the 1941 period was 105, 
against only 14 in 1940. Multi-engine 
output in this class rose from three in 
1940 to 25 in 1941. 


A tremendous advance to 16,194,000 
miles flown per fatality in the pilot 
training program of the Civil Aeronau- 
tics Administration during the three 
months ended August 15 has been an- 
nounced by Administrator Donald H. 
Connolly. It compares with 8,252,000 
miles for the previous three months. 

In the whole program prior to Feb- 
ruary 15, 1941, the figure was 4,500,000 
miles flown per fatality. Between Feb- 
ruary 15 and May 15, this figure rose to 
8,252,000 miles. Between May 15 
and August i5, the figure rose to 
16,194,000 miles. 

From the beginning of the program 
back in the Spring of 1939 to August 
15, 1941, the over-all figure is 6,400,000 
miles flown per fatality. 

A further improvement in the fatal 
accident rate in pilot training was also 
included in the announcement. 

With 27,750 taking instruction in the 
Spring Session which ended in June, 
there were six accidents that involved 
fatalities, a ratio of one to 4,625 stu- 
dents. In the Summer Session, with 
16,018 enrolled, there were two acci- 
dents involving fatalities, a ratio of one 
to 8,009 students. There were 436 
accidents of all kinds in the Spring 
program and 68 in the Summer pro- 
gram, of which only eight involved in- 
juries to personnel. 


As a new group of 12,000 start into 
the Fall course of the C.A.A. pilot 
training program with the opening of 
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school, the rates for their insurance 
have again been voluntarily lowered. 
This is the sixth time since the start of 
the program in 1939 that the insurance 
companies have voluntarily lowered 
their premium charges. 

Rates for the $3,000 life and $1,000 
hospitalization and accident insurance 
for trainees in the elementary course 
have been lowered from $7.20 to $7.00. 
Rates for students in the secondary 
course have come down from $9.60 to 
$9.00 for the same benefits. 

Student pilots, before the C.A.A. 
program, paid $35 for $3,000 life in- 
surance during their training period. 
When the program was started, the 
insurance companies set.the rate at $20. 
After the first experimental group had 
been put through the C.A.A.-sponsored 
schools, the insurance companies made 
successive reductions first to $14, then 
to $10 and then to $9, and then to 
$7.20 for elementary students. These 
rates cover the student against accidents 
in ground transportation to and from 
the flying field. 


National Aeronautic 
Association 


A new regulation which combines 
and simplifies previous texts from four 
Federal departments has been approved 
for the clearance of aircraft leaving or 
entering the United States on flights 
between this country and other coun- 
tries or outlying possessions. The fill- 
ing out of only three forms is now re- 
quired as compared to a dozen or more 
previously. This will greatly reduce 
the red tape involved at airports of en- 
try as concerns air navigation, customs, 
health, and immigration requirements. 

The rules were developed along the 
lines recommended by inter-American 
conferences in 1935 and 1937. The 
draft was begun by Dennis Mulligan, 
when he was Director of Air Commerce, 
and Albert E. Reitzel, Principal At- 
torney of the Immigration and Natural- 
ization Service. The work was com- 
pleted by Mr. Reitzel in cooperation 
with interested agencies of the Govern- 
ment and the principal airports of en- 
try. 

The regulations appear in part IV, 
Title 19, Code of Federal Regulations, 
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printed in the Federal Register on 
September 3rd. Copies of the Register 
are available at the Government Print- 
ing Office in Washington. 


Air cargo is fully as important as 
passenger traffic since a delay in de- 
livery of key parts or materials can 
hold up a long assembly line. 

Mounting demand for air cargo serv- 
ice is shown in the recent report of the 
Air Express Division of the Railway 
Express Agency for the first six months 
of the year. Shipments increased 28 
per cent, poundage 47 per cent, and 
gross revenue 41'/, per cent over the 
first half of 1940. The rate of gain 
went up month by month. 

Even more significant is the experi- 
ence of Universal Air Freight which 
started acceptance of shipments at two 
cities for forwarding by air to 12 other 
cities. Although the company’s opera- 
tions started only a month ago, the de- 
mand already is so great that 75 other 
destination points are now being added 
for shipments accepted at New York, 
Detroit, and Cleveland. 

It is now believed that within 3 
months it will be necessary to accept 
air cargo for any destination the shipper 
may specify. Additional acceptance 
points are planned after a study of re- 
sults of present service. Already it has 
been necessary to revise weight restric- 
tions from 15 pounds to a maximum of 
100 pounds. 

Thus it appears that the principle of 
freight forwarding service as applied 
to air cargo is long overdue and that air 
freight operations will play an increas- 
ingly important part in expediting de- 
fense production. 


Although Secretary of the Interior 
Harold L. Ickes, in a recent press con- 
ference looked with a slightly jaun- 
diced eye on the use of gasoline for 
‘Joy riding” in private flying, there is 
no intimation of any shortage or cur- 
tailment in the supply of fuel for un- 
scheduled flight operations. 

Since the private pilots who put in 
flying time to hold and advance their 


ratings are not “joy riding” but are 


about the serious business of keeping 
themselves fit for participation in ac- 
tivities of great value to civil air de- 
fense, it is evident that the private fly- 
ing fraternity need have no immediate 
fears that gasoline will be their bottle- 
neck. 

Mr. Ickes made it clear that he fully 
recognizes the importance of scheduled 
airlines operations and wishes the air- 
lines to have enough gasoline to meet 
all their needs. 

The new plan to treble the output of 
100 octane gasoline, with the assistance 
of Federal Loan Administrator Jones, 
of course relates primarily to military 


aviation. But it is an assurance against 
future trouble in the civilian field. 

Expensive fuels with the 100 octane 
rating are used largely for high-altitude 
and high-speed pursuit ships and inter- 
ceptors. Commercial airplanes can 
operate on gas of 90 octane or so and 
private planes at a lower rating, as a 
general rule. To produce 100 octane 
gasoline, the first run of special crudes 
is necessary, plus blending agents. 
For the usual operations of private 
planes, ordinary gasoline produced by 
the cracking process can be raised to 
the proper octane rating by the addi- 
tion of agents such as tetra-ethy] lead. 

Thus, there is no reason to fear any 
adverse effect on private flying through 
a shortage of gasoline. A shortage of 
blending agents would cut down on the 
supply of gasoline suitable for private 
operations.. But the Ickes plan calls for 
plant capacity sufficient to produce all 
such components of 100 octane gas, thus 
tending to prevent a shortage in other 
high-test gasolines through diversion 
of blending agents produced in present 
plants. 

Officials of the Civilian Pilot Training 
Program have been keeping a close 
watch on the gasoline situation and 
feel that there is nothing in sight that 
gives any cause for alarm. 


U.S. Army Air Forces 


Increased quotas for the training of 
Aviation Cadets as navigators have re- 
sulted in a number of vacancies for 
eligible applicants for new classes to be- 
gin at three-week intervals after Octo- 
ber 4, the War Department announced. 

Navigators will be trained at the 
rate of 5,250 a year and to become 
qualified, candidates must complete 
thirty weeks of schooling. Fifteen 
weeks are spent in one of the Air Corps’ 
three navigation schools located at 
Kelly Field, Texas; Mather Field, 
California, and Albany, Georgia, or at 
the civilian school operated under con- 
tract by Pan-American Airways at 
Miami, Florida. 

Another ten weeks are spent in a 
reconnaissance school and the remain- 
ing five weeks are spent at a gunnery 
school. 

While undergoing training as naviga- 
tors, Aviation Cadets receive $75 per 
month and $1 a day ration allowance, 
the same as Aviation Cadets learning 
to fly. When a cadet completes his 
training, he is commissioned a Second 
Lieutenant in the Air Corps Reserve 
with the rating ‘Aircraft Observer’ 
and receives flight pay. 

While applicants for this training 
must meet the general requirements for 
appointment as pilot Aviation Cadet, 
the physical requirements are less rigid 
in so far as the requirements of visual 


acuity are concerned. Visual acuity of 
20/40 in each eye correctible to 20/20 
in both eyes is acceptable. Applicants 
must be unmarried citizens of the 
United States between the ages of 
twenty and twenty-six, inclusive, of 
good character, sound physique, and 
excellent health. 

In considering applications, gradu- 
ates of accredited colleges and univer- 
sities who have received a degree in 
engineering receive first priority. Sec- 
ond priority is given to graduates of 
accredited colleges and _ universities 
who have had, as a minimum, mathe- 
matics to include Plane Geometry, 
College Algebra and Trigonometry. 
In this instance, preference is given to 
those whose mathematical work has 
included Analytical Geometry and 
Spherical Trigonometry. A third pri- 
ority is given to those who have had 
two years of accredited college work 
and who have had the mathematics 
outlined in the second priority classifi- 
cation. 


The training of four-engine aircraft 
crews for service with the Air Corps 
Ferrying Command will be undertaken 
this month by Transcontinental and 
Western Air, Inc., under a contract 
approved by the Hon. Robert P. Pat- 
terson, Under Secretary of War. 

The scheduled course of instruction 
will be conducted at the civilian con- 
tract flying school operated by T.W.A. 
at Albuquerque, New Mexico. Under 
the contract the cost of instruction is 
not to exceed $599,760. 

Five-man crews, consisting of a 
pilot, co-pilot, navigator, flight engineer 
and radio operator, chosen from the 
personnel of the Ferrying Command, 
will receive a month’s training to qualify 
them for operating the big planes. 

More than 10 crews will form the 
first class this month, with similar 
numbers to receive training each month 
thereafter until the completion of the 
training program under the contract 
in the spring of 1942. 


From Nome to Cape Horn, a “lan- 
guage of the skies” is keeping pace with 
air defense of the Western Hemisphere. 
Words are taking wings—too fast to 
be English or Spanish or Portuguese 
any longer. They belong to every 
flying man in the Americas. 

Skeptics should talk to the 16 Latin- 
American aviation officers finishing a 
“refresher course’ with Uncle Sam at 
Randolph Field this week Many of 
them speak English fluently. All of 
them agree that pilots’ lingo beats an 
Airacobra across national boundaries. 

Words from the French, such as 
“fuselage” and “ailerons,” are every- 
where used and understood. But so 
is that good old Anglo-Saxon word 
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“stall.’”’ By no means universal south 
of the border, “loop,” “spin,” and 
“taxi” are gaining ground. “Solo” 
comes straight from Spanish and means 
solo in any language. 

“Overcast” is an important weather 
term you'll find far from its English- 
speaking home. And cloud names 
such as “nimbus” and “stratus’’ hover 
fleecily over the entire hemisphere. 

Because they’re briefer, English words 
seem to have the edge in this pan- 
American flying jargon. Yet three 
Mexican officers now at the ‘West 
Point of the Air” boast an exception— 
“Machete!” It’s that knife used with 
such deadly success in tropical jungles. 
Terser, more accurate than our “Give 
’er the gun,” say the Mexicans. 


Aluminum Company of America 


The Aluminum Company of America 
announced that it is giving up its ex- 
clusive rights to its registered trade- 
mark “‘Alclad.”’ This trademark, under 
which certain “duplex” aluminum ma- 
terials broadly used in the aircraft 
and other defense industries have been 
sold for 14 years, is well known by air- 
craft, military, and naval designers. 

Other aluminum producers are now 
making similar duplex materials ulti- 
mately destined for Government use, 
and Aluminum Company of America 
recognizes the fact that the name “‘Al- 
clad” is a convenient means of identify- 
ing such material as produced by others 
as well as its own products. There- 
fore, rather than make it necessary for 
these other producers to adopt their 
own trademarks, it was decided to 
relinquish the trademark “Alclad” for 
the use of the entire aluminum indus- 
try. 


Cherry Rivet Company 


A new approach to the solution of 
blind riveting problems is afforded to 
aircraft constructors in the form of the 
Cherry rivet which offers a method of 
cutting the time required for fastening 
components in places where only one 
side is revealed, making conventional 
riveting difficult. 

The type of Cherry rivet being most 
widely used in aircraft manufacture is 
the self-plugging rivet which has a 
mandrel with an expanded section and 
head on the blind side. This expanded 
section is pulled into the hollow mem- 
ber, expands the shank and forms a tulip 
head in the back. This operation can 
be performed with either a hand op- 
erated or an automatic gun of which 
several designs are available. The out- 
side end breaks off during application 
and can be trimmed flush with ordinary 
nippers. Aircraft factory tests show 
this type of rivet can be applied and 
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trimmed at the rate of 540 an hour by 
one unskilled operator. 

The outstanding feature of the Cherry 
Rivet is its positive mechanical action. 
When a pull of 300 to 900 pounds, de- 
pending on rivet size, has been exerted 
on the mandrel, there is little doubt as 
to the type of head formed on the blind 
side. The force required to apply the 
rivet breaks the mandrel and accom- 
plishes two highly desirable results. It 
creates a clinching action, holding the 
sheets securely together. It also ex- 
pands the shank of the rivet, causing a 
pressure fit of the shank. These last 
two features, according to the manu- 
facturer, give the rivet strength and 
resistance to fatigue which compares 
very favorably with that of a conven- 
tional solid rivet. 
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Drawings of the self-plugging Cherry 
rivet assemblies in both brazier and 
countersunk types before and after the 
heading-up operation. 


Curtiss-Wright Corporation 


America’s largest twin-engined air- 
liner, the new 20-ton Curtiss transport 
designed for the airlines, but converted 
into a giant military cargo transport, 
has been accepted by the U.S. Army 
Air Forces after exhaustive flight tests 
and a large number of similar design 
will be produced by the Airplane Divi- 
sion of Curtiss-Wright Corporation in 
its Buffalo and St. Louis plants, it was 
announced by Burdette 8. Wright, vice- 
president and general manager of that 
division. 

Designated the Curtiss C-55 cargo- 
transport type by the Air Force, the 
prototype was originally designed and 
produced at the St. Louis plant of Cur- 
tiss-Wright Corporation to transport 
36 passengers, a crew of five and 5,000 
pounds of baggage and express at a 
speed of over 3'/2 miles per minute at 
high altitudes. It has a wingspan of 
108 feet, is 76.6 feet long, weighs 40,000 


pounds fully loaded and is powered with . 


two 1,700 hp. Wright Cyclone engines. 
The type to be produced in the future 
will be designated the Curtiss C-46. 

The new Curtiss Transport was com- 
pleted and flown for the first time last 
year. Combining huge carrying ¢ca- 
pacity and long range with the safety 
and economy of twin-engined opera- 
tion, it was demonstrated to the Air 
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Force and found to be well suited for 
cargo and troop transport operation. 
It was promptly converted from a com- 
mercial airliner into an Army Transport; 
the food galley became an ultra-modern 
navigation compartment; additional 
fuel tanks were installed to increase 
its already great operating range; 
numerous other changes were made. 

During accelerated service tests re- 
cently at the Army base at’ Wright 
Field, Dayton, Ohio, the big transport 
flew more than 300 hours or approxi- 
mately 66,000 miles in a period of six 
weeks. No recent information con- 
cerning its cargo troop-carrying ca- 
pacity or its performance has been an- 
nounced although the new transport— 
originally designed to carry 36 airline 
passengers in comfort—flew 933 miles 
from St. Louis to New York non-stop 
in four hours and 15 minutes cruising 
at only 60 per cent of its power, in May 
of this year. 

Already a large producer of single- 
engined combat planes, the Curtiss- 
Wright Airplane Division will im- 
mediately prepare to manufacture the 
new twin-engined transport—to be 
designated the Curtiss C-46—in its 
three plants at Buffalo and St. Louis. 
At Buffalo, Curtiss P-40 pursuits and 
0-52 Observation types for the Army, 
and Curtiss Kittyhawk fighters for 
Great Britain’s R.A.F. are being pro- 
duced, while at St. Louis, Curtiss 
SNC-1 advanced trainers for the Navy, 
and a new twin-engined trainer for the 
Army are being turned out. 

In making the announcement, Mr. 
Wright said the organization had con- 
sidered the possibility of building multi- 
engined aircraft of great size in planning 
and building its three new airplane 
plants at Buffalo, Columbus and St. 
Louis. As a result, he said, one sec- 
tion of the vast assembly area in the 
Buffalo plant alone has unobstructed 
space of 600’ X 200’, with a 40-foot 
head room permitting the construction 
of any large airplane type now in opera- 
tion or under construction; and 200- 
foot doors offering easy exit for the 
largest transport or bomber. The new 
St. Louis and Columbus plants are 
similarly designed. 

The mechanical equipment now be- 
ing used in producing small aircraft, 
Mr. Wright said, is easily adaptable to 
the sizes required to manufacture air- 
planes many times as large as those now 
in production. Unusually large presses 
will accommodate the over-sized parts 
of the Curtiss C-46 while special mill- 
ing equipment will be used to produce 
the hundreds of machined parts. Even 
the shear equipment is capable of pro- 
ducing large sections of wing or fuse- 
lage skin up to 18 feet in length. 

According to Mr. Wright, there is 
sufficient floor area for the assembly of 
cargo craft in the new Buffalo airport 
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plant without interrupting the flow of 
other production. One and '/2 miles 
of overhead monorail system elec- 
trically operated will ease the handling 
of huge wings and fuselages and the 
high ceilings will permit easy movement 
of parts high above the assembly floor. 
Some of the work now under way in the 
assembly building will be moved to an 
underground section of the plant where 
five acres of area are available for pro- 
ductive work as soon as concrete floors 
have been laid. 


E. |. du Pont De Nemours 
& Company 


A transparent draft gage of “Lucite” 
methyl methacrylate resin is the newest 
of a line of indicators fabricated from 
this crystal-clear plastic by F. W. Dwyer 
Manufacturing Company of Chicago. 

Transparency enables light to enter 
from three sides, providing high light 
visibility under all conditions. ‘“Lu- 
cite,” also, is light in weight, durable, 
and virtually unbreakable, and is easily 
machined into an indicator. 

The new gage has been received en- 
thusiastically by aeronautical, combus- 
tion and other engineers because it may 
be placed on a table, the floor or wher- 
ever convenient, and readings taken 
from above. Location of the scale 
directly below and close to the indicat- 
ing tube eliminates the possibility of 
error from parallax. 

The draft gage is leveled handily by 
means of an adjusting screw and a 
built-in leveling bubble. This bubble, 
set in a polished bore, is fully protected 
and visible from all angles. 


Executone 


A new system for plant and office 
communication of advanced technical 
design has been announced by Execu- 
tone, Inc., of New York. The new 
equipment provides high power audio- 
communication for contacting up to 20 
substations selectively or paging all 
stations at once. 

Individual substations can be rigged 
to permit either private conversation 
or remote contact with the speaker 
several feet from the transmitting 
unit. Trumpet-type speakers with high 
sound levels are available for noisy 
locations in factories or for long-range 
coverage. 

Besides the usual inter-office and 
plant communication, the Executone 
equipment may be applied to com- 
munication between members of as- 
sembly crews working inside aircraft. 
This eliminates the necessity for as- 
semblymen getting out of the craft for 
personal directions or instructions to 
those outside, and does not have to be 


carried by the men inside as are con- 
ventional telephone transmitters and 
headsets. 


Fairchild Engine & Airplane Corp. 


The aircraft division of Fairchild 
Engine & Airplane Corp. now has some 
sixty women actually at work. Within 
a few months the number may run to 
several hundred. These women have 
proved themselves adept at all sorts of 
tasks except those requiring great mus- 
cular effort, such as the lifting or moving 
of large parts and subassemblies. They 
are doing riveting, sheet metal work, 
setting up work in jigs and many tasks 
involving the skilled use of light tools 
as well as the sewing, on fabric covers 
for control surfaces and upholstery, 
where it might be expected that they 
would be found. 

Others are being prepared for the 
wood working department both for 
skilled hand finishing of wings for the 
Fairchild trainer and for the operation 
of woodworking machinery. 

Not only former silk mill and shoe 
factory girls are doing well as riveters 
and machine tenders, but others from 
such occupations as school teaching and 
manicuring are making good in the 
Fairchild factory. Like the men they 
get enough skill to start as beginners 
at an average wage up to $26 a week 
after six-weeks courses in the municipal 
training school. 

This ample and high grade labor 
supply has enabled Fairchild to keep 
well up with the heavy schedule of 
PT-19 Primary trainers for the Army 
and C.A.A. schools, for export, and 
with production of its familiar four- 
place cabin monoplane, the F-24, on 
large orders for personnel ferry service 
in the R.A.F. in England. It has also 
enabled the company to take large 
subcontracts from the Glenn L. Martin 
company in Baltimore for the control 
surfaces, wings and other parts that go 
into that company’s famous bombers 
for the British and. United States Army 
Air Corps. 

Furthermore the availability of the 
women will enable the company to 
release its trained veterans for work on 
confidential projects for Army and 
Navy and to prepare for further ex- 
tensions of its own orders and subcon- 
tracts. Though the women now em- 
ployed run in ages from the teens to the 
fifties, those between twenty and 
thirty-three in age are found to be the 
best beginners. 

A height of five feet three and a 
weight of around 125 pounds seem to 
meet the best physical requirements for 
the work involved. For the women 
wlio go into metal and machine work, 
suppleness and an ability to stay on 
their feet through an eight-hour shift 
are necessary. For other tasks such as 
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sewing and machine tending less stress 
need be placed on these characteristics. 

The men who work with these women 
are unsparing in their praise of the way 
they have learned and of the way they 
work. As the force increases it is 
planned to group the women together 
under their own forewomen and lead- 
ing hands. At least two young women 
in the sheet metal department are al- 
ready being specially trained for such 
promotion. 

“And to say that women nowadays 
lack mechanical sense is pure anachro- 
nism,” J. Carlton Ward, president of 
Fairchild said. “Even those whose 
‘place is in the home’ live in a home full 
of mechanical gadgets from sewing 
machines to vacuum cleaners. They 
drive automobiles. They fly. They 
do these things well. There is no reason 
why our American women, with this 
superior mechanical experience gener- 
ally, will not make even more valuable 
workers in the aircraft and engine in- 
dustry than their sisters in England 
and France where neither men nor 
women generally have had the experi- 
ence with gadgets that our people have 
had.” 


Firestone Tire & Rubber Co. 


Further expanding its production 
facilities for the nation’s all-out defense 
efforts, The Firestone Tire & Rubber 
Company is first in the industry to 
utilize tiremaking equipment and meth- 
ods to step up output of an improved 
bullet-sealing fuel tank for airplanes. 

By fabricating tank parts along its 
regular tire production lines and by 
introducing the use of curing molds 
for the first time, Firestone is eliminat- 
ing three days of drying time, necessary 
under the previous method, and guar- 
anteeing a permanent sealing of all 
parts of the tanks to withstand the 
heaviest machine gun fire. 

In addition to the flow of production 
from the company’s main plants in 
Akron, output daily is being increased 
at the Fall River, Mass., and at the 
Los Angeles, Calif., defense plants. 

From these strategically located 
plants, airplane manufacturers are re- 
ceiving prompt deliveries of fully 
molded bullet-sealing tanks without 
the delays caused by long hauls over 
the nation’s overburdened transporta- 
tion systems. 


Fleetwings 


A new hydraulic gun-charging valve 
that provides in a single unit the means 
of charging ten machine guns individu- 
ally or simultaneously, has just been 
announced by Fleetwings, Inc., air- 
craft and aircraft parts manufacturers 
of Bristol, Pa. 

Designed with an electrically ener- 
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gized automatic mechanism for return- 
ing the valve to neutral position, it 
represents a real boon to combat crews 
for it greatly simplifies the task of 
charging guns, making this operation 
faster and more efficient. Because it 
can take the place of ten separate hy- 
draulic gun-charging valves, it reduces 
by 60 per cent the amount of tubing, 
connections, and fittings ordinarily re- 
quired. It also reduces original as- 
sembly. time and cost and lowers repair 
and maintenance expense. 

The new valve, designated Type 
B-10-C consists of ten units but can be 
furnished for any desired number of 
guns. It weighs less than 16 pounds 
and requires only a simple one-half 
inch pull of the proper valve stem to 
operate the desired gun-charging cylin- 
der. This valve stem remains latched 
in operating position until the gun is 
charged, at which time an automatic 
electric switch causes a solenoid to be 
energized, releasing a latch which allows 
the valve stem to return to neutral. 
When the piston is returned to neutral, 
the gun-charging cylinder is automati- 
cally connected with the return line to 
the reservoir. The valve stems can 
be pulled at will, separately or simul- 
taneously, and as described above, will 
be returned electrically as their func- 
tions are completed. In case of elec- 
trical failure, each unit can be operated 
manually, without interference from 
the latching mechanism; 7.e., it can be 
returned to neutral merely by pushing 
the stem back to its stop. 

The Type B-10-C valve, which is the 
latest addition to the large Fleetwings’ 
hydraulic equipment line, will operate 
without seizure from lower than minus 
40 degrees Fahrenheit to above 200 de- 
grees Fahrenheit. Being fully bal- 
anced, it requires a minimum force, 
three to four pounds, to operate, over 
and above the force used in overcoming 
the centering spring. Normal operat- 
ing pressure can be carried up to 1,500 
pounds per square inch and test pres- 
sures are carried to 4,000 pounds per 
square inch. 

In addition to the B-10-C unit, 
Fleetwings has developed another gun- 
charging valve that is similar to the 
B-10-C except that it is not equipped 
with a latching mechanism and sole- 
noid release. In order to charge a gun 
with this valve, which is known as 
Type B-10-B, the valve piston must be 
pulled out manually, by a simple one- 
half inch movement, and held until the 
gun is charged. By releasing the piston 
a spring is permitted to return the valve 
to neutral and thus the gun-charging 
cylinder is automatically connected 
with the return to the reservoir. The 
standard B-10-B valve consists of ten 
units and weighs only 10 pounds. It 
can be furnished for any desired num- 
ber of guns. 
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General Electric Company 


A new capacitor-discharge control 
specially designed for use with stored 
energy type resistance-welding ma- 
chines has been announced by the 
General Electric Company, Schenec- 
tady, N. Y. Stored-energy resistance 
welding is especially suitable for weld- 
ing low-resistance alloys, such as alumi- 
num used in aircraft fabrication. 

In the capacitor-discharge method 
of resistance welding, electric energy is 
stored in the capacitors of the control 
by a charging circuit, and then rapidly 
released into the welding transformer, 
the resulting current producing the 
weld. The charging circuit then re- 
charges the capacitors, and the opera- 
tion is repeated. 

The control cabinet contains up to 
22 capacitors, any number of which 
can be used at one time. Two special 
tap switches select the number of ca- 
pacitors desired in one-unit steps, each 
of 120 microfarads. By adjusting the 
voltage output of the control, and by 
selecting the number of capacitors, 
flexibility in welding is assured. 

A special circuit which prevents 
operation of the welding machine if the 
capacitor voltage is less than 3 per cent 
of its preselected value reduces the 
possibility of insufficient energy to pro- 
duce good welds. The charging cir- 
cuit quickly and automatically charges 
the capacitors, to the preselected volt- 
age regardless of the number used, thus 
allowing fast welding speed. 

The control is contained in a com- 
pact steel floor-mounted enclosing case, 
8 feet 8 inches high (over-all), 4 feet 
31/2 inches wide, and 3 feet 4'/,; inches 
deep. The front portion of the case is 
divided into three sections, housing the 
rectifier tubes and their control equip- 
ment, the control dials and voltmeters, 
and a _ sequence control panel and 
voltage adjusting potentiometer. 

A blower is furnished in the case to 
resist dust infiltration. Lifting eyes 
permit the enclosure to be moved by 
means of a crane, and the bottom is so 
constructed that the case can be moved 
by rollers. 

Several safety devices are furnished 
with this control. A discharge con- 
tactor discharges the capacity units 
remotely by means of a push button if 
necessary. A manually operated 3- 
phase circuit breaker protects the anode 
transformer in case of a short circuit. 
If any of the cabinet doors are opened, 
interlocks automatically discharge the 
capacitors through the discharge con- 
tactor. In addition, a discharge bar is 
mechanically operated to short out 
those capacitors which were in use at 
that time. The remaining capacitors 
are shorted by means of the special tap 
switch. 
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A tiny, 1,000-watt mercury lamp de- 
veloped by General Electric for search- 
lights and television studios has been 
used to solve a vital problem of avia- 
tion—the daylight measurement of the 
height from the ground of clouds. 

Maurice K. Laufer and Laurence K. 
Foskett of the National Bureau of 
Standards discovered that by project- 
ing the light from one of the high inten- 
sity water-cooled quartz mercury lamps, 
and noting with a photoelectric eye 
the “splatter” of the light where it 
hits the cloud, that the altitude can be 
calculated by triangulation. 

“During the daytime,” they explain 
in the Journal of Research of the Na- 
tional Bureau of Standards, “dark 
overcast clouds at an elevation of 9,000 
feet have been readily detected. For 
cumulus clouds illuminated by direct 
sunlight and having elevations up to 
4,000 feet, the detection is positive.” 

The projector consists of the lamp 
located at the focus of a 24-inch para- 
bolic mirror having a 10-inch focal 
length. The “electric eye” detector 
consists of a vacuum-type phototube 
placed immediately behind a diaphragm 
with a slit opening */2; by '/1s inch lo- 
cated at the focus of an eight-inch 
plano-convex condensing lens. 

The narrow beam from the 1,000- 
watt lamp is projected into the sky at a 
frequency of 120 flashes per second and 
the rays scatter when they hit the 
clouds. This light scattering is de- 
tected by the photoelectric eye located 
at a known distance from the lamp and 
adjusted for this flash frequency that 
will distinguish the beam from back- 
ground atmospheric light. 

The cloud height then is determined 
by the solution of the right triangle 
formed by the line of the beam to the 
clouds, the angle of the electric eye 
sight upon the clouds and the base line 
connecting the beam projector and the 
phototube. 

The Bureau of Standards scientists 
developed the method at the request of 
the United States Weather Bureau 
which at present employs small helium- 
filled captive balloons for the job. The 
balloons are reeled out like kites and 


‘observed through optical instruments. 


When the balloon disappears into the 
cloud, its height is estimated by the 
length of played-out line. 

Sometimes these balloons are 
equipped with instruments for recording 
the temperature, pressure, and humidity 
at variousaltitudes. From thesereadings, 
cloud heights are calculated upon the 
basis of previous records and the result 
checked against the visual observation. 

The quartz water-cooled lamps are 
the outgrowth of the search for a small 
light source of high brightness and ef- 
ficiency and are possible because the 
industry now has available new glasses 
and sealing technique for quartz bulbs. 
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General Motors Corporation 


AC Spark Plug Division 


A material, chemically comparing to 
a semi-precious stone, and second in 
hardness only to the diamond, forms 
the insulator of a new spark plug now 
being mass-produced for the U.S. air 
forces and aviation engine manufac- 
turers by the AC Spark Plug division 
of General Motors. Chief features of 
the new insulator are its resistance to 
harmful effects of lead in aviation gaso- 
line, and its ability to withstand punish- 
ing heat and highest compressions. 
Tests have shown that the new spark 
plug lasts longer, thereby reducing the 
cost of plug maintenance and replace- 
ment and increasing the time that 
planes are available for use. 

The present war brought out the 
necessity for a spark plug suitable for 
the higher output aviation engines, 
which have been developed for the 
larger type bombers capable of flying 
great distances with heavy loads of 
bombs and fuel under the most severe 
weather conditions. 

The new aviation spark plug func- 
tions efficiently under all these condi- 
tions, and has been in actual production 
by the AC division for some time, with 
its entire output going to the United 
States government for use in bombers, 
fighting planes and tanks, and to com- 
mercial air lines for transport use. 

AC research engineers spent some ten 
years perfecting the machinery and 
technique for manufacture of the plug. 
The basic material for the insulator is 
aluminum oxide. It is mixed with a 
binder and molded to shape under 
pressure and heat. Then, for a period 
of hours, it passes through a butane- 
gas-fired kiln hotter than any com- 
mercial tunnel kiln ever used before. 
When it emerges with the binder burned 
away, it is the stuff of sapphires, rubies, 
and Oriental amethysts, and will scratch 
any substance but the diamond. 


The Goodyear Tire & Rubber 
Company 


A new rubber derivative which can 
replace aluminum now used in the fuel 
tanks of airplanes and combat vehicles, 
providing greater protection against 
fuel leakage caused by bullet punctures 
or crashes, was announced by P. W. 
Litchfield, Chairman of the Board of 
The Goodyear Tire & Rubber Com- 
pany. 

The new product, which has been 
named Plioform, was developed in the 
company’s research laboratories at Ak- 
ron. Experimental fuel tanks made 
from this material have been carefully 
tested under machine gun fire. In an- 
nouncing the new development, Mr. 
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Litchfield gave out the following state- 
ment: 

“In combat, a plane’s fuel tanks are 
among its most vulnerable spots. If 
they are ripped by bullet fire and there 
is any substantial leakage of gasoline, 
the plane is likely to go down in flames. 

“When the present emergency be- 
gan, our chemists and engineers directed 
their efforts toward the development of 
self-sealing fuel tanks which would be 
superior to those then used by European 
nations. Linings of rubber were de- 
vised under new formulae to fit into the 
aluminum shells of these tanks and we 
were not long in attaining compounds 
which provided improved self-sealing 
qualities along with greater resistance 
to the action of gasoline on the linings. 

“So far as these new linings were con- 
cerned, they would almost instantly 
seal the puncture of a fifty calibre ma- 
chine gun bullet or a burst of such 
bullets. 

“There was a remaining weakness in 
the fuel tank construction, however. 
Its outer shell was of aluminum and 
this metal flared when penetrated by 
heavy calibre bullets, particularly if 
the bullets ‘tumbled’ while passing 
through the tank. Occasionally the 
projecting splinters of metal would tend 
to hold open the punctures of the inner 
rubber lining. 

“Tt was quite apparent to our engi- 
neers that vulnerability from this 
source could be reduced only by the per- 
fection of a completely non-metal tank 
shell. 

“That is how we developed this use 
for Plioform. It does not flare under 
gun fire and it will not burst under 
crash impact as metal tanks have been 
known to do. This crash protection is 
of especial value when such tanks are 
used in trainer planes. 

Plioform tanks are adaptable for use 
on land vehicles such as scout cars 
and combat tanks, rendering them less 
vulnerable to enemy fire. 

“Within a short time we expect to 
be in position to produce larger quan- 
tities of this material, thus providing 
the American fighting forces with su- 
perior equipment and eliminating one 
substantial drain upon the nation’s 
supply of aluminum.” 

The method of processing this raw 
material is a military secret. Mr. 
Litchfield explained generally, however, 
that crude rubber is used in combination 
with a rubber resin to produce the new 
plastic. 


Heat Elements 


Heat Elements, Inc., of Buffalo 
announces developments in the manu- 
facture of Black Heat, an element con- 
structed by a novel process by which 
electric filaments of sub-glow tempera- 
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ture are interwoven with spun glass and 
other insulating materials on looms. 
The material is immune to short cir- 
cuits by foreign objects and moisture, 
and is of greater thermal efficiency 
since the usable heat is produced with- 
out any of the energy being dissipated 
in unused light. 

Important uses for aviation are fore- 
cast in the fabrication of Black Heat 
elements for the pre-heating of air- 
plane engines, specifically in military 
use both for training and in combat, 
since this would effect a tremendous 
saving in fuel which is so important at 
this time. This will be done by the 
construction of a permanent or remov- 
able crankcase cover or oil reserve tank 
containing Black Heat elements to 
pre-heat the functioning parts without 
starting the engine, thus saving not 
only time and fuel, but preventing the 
fouling of spark plugs and the formation 
of carbon. Other airplane parts such 
as radio equipment, the gunner’s tur- 
ret, carburetors, intake manifolds, and 
superchargers can also be pre-heated 
or heated by the Black Heat elements. 

The problem of de-icing airplane 
wings has been partially met by the use 
of a “rubber boot” on leading edges. 
Greater efficiency would obviously re- 
sult by the addition of a heat unit. 
The new method of construction uti- 
lized by Black Heat promises greater 
efficiency since there is adequate in- 
sulation and at the same time the ele- 
ment is operated at a temperature much 
less than that developed in a luminous 
element. 


Langley Aircraft Corporation 


A new twin-engined airplane, built 
entirely of molded plastic-bonded ply- 
wood, received its first public demon- 
stration recently at Roosevelt Field, 
Long Island. 

The airplane was built by the re- 
cently formed Langley Aviation Cor- 
poration. It was designed by Martin 
Jensen, and built under the engineering 
direction of Arthur F. Draper, former 


. Navy pilot, on an advanced process 


involving plastic formulas which seal 
under heat and air pressure various 
thicknesses of mahogany. 

The Langley plane is a four-place 
craft, mounting two 65 hp. motors 
which give it a maximum speed of 142 
m.p.h. and a cruising speed of 125 
m.p.h. The ship takes off in 200 feet, 
and lands at 46 m.p.h. A second craft, 
now under construction at Port Wash- 
ington, Long Island, will use two 90 
hp. engines and will have a top speed 
of 165 m.p.h. and a cruising rate of 
148 m.p.h. It will take off in 175 ft. 
and land at 48 m.p.h. 

The molded plastic plywood parts 
of the Langley ship are multiple 
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layers of veneer, formed over a mold 
and permanently bonded together into 
a completed structure by plastic com- 
positions which react in their character- 
istic manner to heat and pressure. 
Each of the integral members—fuse- 
lage, wings, control surfaces and cowl- 
ing—are joined without any mechani- 
cal fastenings such as nuts, bolts or 
screws. In place of mechanical dies, 
the Langley parts are made on relatively 
simple wooden forms or molds, pre- 
fabricated strips of veneer being placed 
over each other upon the forms while 
dry. On the mold, parts as big as half 
a fuselage are placed in a sack of rubber- 
ized fabric, each veneer layer being 
sealed with grains at right angles to 
each other in one hour or less in a 
heated pressure chamber. 


Simplicity of construction, makes 
for ready inspection of the various units 
of the plane and cheaper maintenance 
and service. Each engine cowl, wing 
tip and even the entire nose is removable 
as a unit. The airplane consists of a 
very few sections, and the resultant 
relative absence of supporting members 
reduces the vulnerability of the ship as 
a target under gunfire. Cowls and 
fire walls are molded with an integral 
asbestos lining, although the plywood 
alone has shown itself in gasoline flame 
demonstrations to be much more resis- 
tant than aluminum. Plywood will 
not fatigue as metals do, and it is im- 
pervious to corrosion by acids, alkalis 
and salt water. The material has been 
tested without any signs of weakening 
in temperature extremes from 40° below 
zero to 160° above. 


Materials required are available in 
unlimited quantities and are far re- 
moved from the priorities which govern 
many of the metals and other supplies 
used elsewhere in the aviation industry. 
The Langley craft is built from veneer 
strips ranging from to of an 
inch in thickness, the plastic composi- 
tion and heat and pressure completing 
each airplane part. Only wood work- 
ing machinery is required for manu- 
facture. 


Because of low cost of materials and 
a less expensive labor factor, price of 
the Langley is expected to be within 
moderate range particularly after the 
initial engineering and research ex- 
penses are written off. No specific 
price has been announced, although the 
builders state it will be much lower 
than that of any airplane of correspond- 
ing utility. Langley craft can be built 
as single or multi-engine ships and are 
expected to have application in almost 
every phase of aviation. Builders of 
the Langley see their molded aircraft 
process adaptable for military transport 
gliders, commercial or private airplanes 
or in larger sizes for commercial or 
troop-carrying transports. 
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A new ty 
L. Martin 


The Glenn L. Martin Company 


A new type of engineering drafting 
board which cranks up and down like 
the window of an automobile is a 
development of the engineering de- 
partment of The Glenn L. Martin 
Company in Baltimore. Thus taking 
a load off the feet and stomachs of the 
men who have spent -most of their 
lives standing or leaning over tables, 
the new board now seats them com- 
fortably in swivel chairs. 

The development at Martin’s was 
quite natural. The huge aircraft fac- 
tories employ some 1,600 engineering 
employees who have suffered the dis- 
comforts of their profession, and now 
the 750 drafting tables in the engineer- 
ing building, recently doubled in size, 
are being re-equipped with the device. 

When not being used, the board lies 
flat on its desk-top. The draftsman, 
seated in his chair, twirls a small win- 
dow-type crank which raises the board 
to the desired level. Then, by means 
of a horizontal bar, beneath the edge 
of the board, he adjusts it to the proper 
angle. The board is kept in firm posi- 
tion by a “dog,” controlled by the bar, 
which drops into a notched locking 
sector. 

This streamlined, comfortable table 
was developed by a group of engineers 
headed by H. G. Klemm, recently ap- 
pointed Chief Engineer of the new 
Martin Plant at Omaha, Neb., which 
will start operations in the near future. 

These tables are set in parallel rows 
so that the draftsman uses his own ad- 
justable table for drawing and with but 
a half-turn of his chair has immediate 
use of the desk half of the combination 
table behind him. 


tical Buick, Studebaker 


of drawing board, developed by the engineering department of the Glenn 
ompany, permits engineers and draftsmen to work while sitting rather than 
having to lean over flat drafting tables. 


Draftsmen, who for many years en- 
dured the strain of being on their feet 
all day at the old tables, like the new 
invention and contend that they ac- 
complish a considerably greater amount 
of work and with noticeably less fatigue. 

Another decided advantage of this 
tilted drawing surface is the greatly 
diminished amount of soiling due to 
perspiration and the rubbing in of 
pencil dust, etc., as the draftsman 
stretches and reaches across his work. 
This in itself is quite a time-saving fac- 
tor as finished work requires so much 
less cleaning-up. 


Metallizing Engineering Co. 

The development of a new automatic 
metallizing machine which will elimi- 
nate many former hand operations in 
the spraying of aircraft cylinders was 
announced jointly by the U.S. Galvan- 
izing & Plating Equipment Corpora- 
tion and the Metallizing Engineering 
Co. of New York. 

The new machine, recently installed 
at Pratt and Whitney, Wright Aeronau- 
and other 
plants now working on airplane power 
plants is capable of spraying aluminum 
and other corrosion-resistant metals on 
air-cooled cylinders at the rate of 30 to 
40 completed assemblies per hour. 

The machine comprises six individual 
stations—each controlled by reducing 
gears and fully adjustable to various 
motions and speeds. Cylinders are 
loaded at Station No. 1 and then in- 
dexed to Stations Nos. 2, 3, 4, and 5, 
where metal coatings are automatically 
applied to different sections of the cyl- 
inder assembly. Station No. 6—the 
final step in the cycle—is for inspection 
and for unloading. 
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BECAUSE IT’S PAY-LOAD TIME THAT COUNTS 


Like all transportation equipment that has to earn its 
keep, the commercial airplane’s economic effective- 
ness is in direct proportion to the amount of time it is 
actually carrying pay-loads. Planes grounded for en- 
gine repairs or replacements bring in no revenues. 


Aircraft engine makers are doing much these days 
to increase pay-load time by careful selection of the 
materials which go into their product. 


It is for that reason that you will find Molybdenum 


PRODUCERS OF MOLYBDENUM 


steels used in so many engines for a wide variety of 
parts, ranging from cylinders to oil lines. These steels 
qualify on two essential counts: dependability and 
reasonable fabrication cost ratio. 

Our technical book, “Molybdenum in Sieel,” con- 
tains complete data on steels for engine building. 
For detailed information on structural steels see 
“Molybdenum Steels in Aircraft Construction.” Both 
these books are sent free on request to executives and 
production heads. 


BRIQUETTES, FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 
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North American Aviation 


J. S. Smithson, Works Manager of 
North American Aviation, Inc., an- 
nounced the installation of an X-ray 
photo-template duplicating system in 
the firm’s Inglewood plant which is be- 
lieved superior to any template du- 
plicating method now in use. 

With the aid of an X-ray, North 
American will be able to duplicate any 
master pattern in the shop in an hour’s 
time. This new method will save, in 
some cases, several days over the old 
manual reproduction method. 

In addition to the regular metal 
templates, or master patterns, the 
process can reproduce the lines for 
Masonite dies used in forming sheet 
metal parts, and can duplicate the lines 
on wood jigs used with profiling ma- 
chines. Since the process is a direct 
transfer, absolute accuracy in duplica- 
tion is obtained. 

When the aircraft industry began 
expanding at the outbreak of war, 
manufacturers began research on speed- 
ier ways to duplicate templates. With 
branch plants throughout the nation, 
the demand for copies increased tre- 
mendously. 

Several companies turned to photog- 
raphy as the answer. By taking a 
picture of the original template and 
then enlarging it on metal to actual 
size, it was possible to make a duplicate 
by cutting along the photographic 
lines. However, a certain amount of 
shrinkage was involved in the enlarging 
process, and therefore the method was 
not foolproof. 

With the cooperation of General 
Motors research men and the Eastman 
Kodak Company, North American 
has carried the process one step fur- 
ther. By eliminating expensive camera 
equipment, and substituting the X- 
ray machine, it has made possible a 
saving of thousands of dollars. 

The process itself is a simple one. 
On metal sheets that have previously 
been treated with fluorescent lacquer, 
the loftsman scribes the template de- 
sign. The effect of the lacquer is de- 
stroyed where he draws. He then 
sends the lay-out to the X-ray photo- 
template department, where it is placed 
under the X-ray. This causes the 
lacquered surface to glow: Since the 
lacquer’s effect is destroyed where he 
has scribed, those lines remain dark. 
Then any practical surface coated on 
one side with film is placed next to the 
original template design, using a vacuum 
pressure arrangement to hold it firmly. 
When the afterglow of the scribed 
template reacts on the film, an opaque 
negative results. After the transfer 
process has been completed, the nega- 
tive is developed by ordinary photo- 
graphic means, and the finished prod- 
uct is ready to be cut, trimmed, and 


FROM THE INDUSTRY 


sent to the shop for production use. 
The system will produce either positive 
or negative prints. 

Aside from the X-ray unit, the new 
photo-template department at North 
American is complete with dark-room, 
wash tanks, drying rack, and a chemical 
mixing room. 

The low operating expenditure, cou- 
pled with the fact that North American 
is equipping its laboratory for around 
$6,000, will make it possible for the 
small manufacturer to install the same 
setup. North American believes that 
the initial cost will be returned in sav- 
ings within three months. It is felt 
that the inauguration of this new pre- 
cept in photo-template reproduction will 
be beneficial to all industries where tem- 
plates are used. 


Piper Aircraft Corporation 


For the first time, regularly scheduled 
air-mail routes have been established 
with light plane equipment. The re- 
cent delivery of four Piper Cub Cruis- 
ers to the Dominican Republic signal- 
ized the opening of these new routes 
which will be watched closely by postal 
authorities interested in observing the 
adaptability of small airplanes for 
speeding mail deliveries. 

The order for the four Cruisers was 
placed by Col. C. A. McLaughlin 
for the Dominican Republic. Colonel 
McLaughlin is a high ranking official 
of the Dominican Army and his choice 
of the Cruisers came after careful con- 
sideration of all types of planes avail- 
able for such purposes. 

While definite information as to ex- 
act routes flown by the Cruisers has 
not been available, it is understood 
that the ships will operate from limited 
airports in sections of the country where 
ground transportation is slow and un- 
certain. The ability to fly out of re- 
stricted fields with heavy loads made 
the Cruiser a natural choice for this 
service. The airplanes will be used ex- 
clusively for carrying mail which gives 
them an allowable cargo load of 340 
pounds. Removal of the rear seats 
and installation of a cargo bin allows 
ample room for seven bulky packages. 
With 25-gallon gasoline capacity, the 
ships have sufficient reserve for ex- 
tended hops, the range being in the 
neighborhood of 450 miles. 


Presstite Engineering Company 


Presstite Engineering Company, St. 
Louis, has announced the development 
of a new Fire Wall Sealer. Originally 
developed for, and now in use by, one 
of the country’s largest manufacturers 
of military airplanes, this sealing com- 
pound is used in sealing the joint of the 
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fire wall assembly separating the motor 
compartment from the pilot’s compart- 
ment of military airplanes. 

In liquid form, the compound is 
easily applied with a brush and it is 
claimed to set or dry to a tough, per- 
manently flexible, resilient, rubber-like 
body. Itis not affected by oil, gaso- 
line, grease, or water. This sealer 
is used to prevent gases, fumes, oils, 
etc., getting from motor compartment 
into pilot’s compartment. 


Progressive Welder Company 


Designed to increase productivity 
of resistance welding equipment in 
welding of aluminum and stainless steel, 
a line of refrigerating units for welding 
machines is announced by Progressive 
Welder Company, Detroit. 

While intended still further to in- 
crease the productivity of Progressive 
aluminum and stainless steel welding 
machines, the refrigerating units (pat- 
ents applied for) are available for 
other makes of welding machines in 
view of their potential importance in 
Defense for speeding and improving 
the welding of aircraft assemblies, etc. 

Believed to be the first time “Re- 
frigerated Welding” has been made 
commercially available, the unit makes 
possible continuous welding of four to 
ten times as many spots in aluminum 
without requiring point dressings. 

When used in combination with a 
spot-welding machine, the unit re- 
duces electrode temperature to a point 
where—in spite of the high heat neces- 
sary to produce a weld—electrodes will 
be continuously covered with frost. 
This reduction in temperature has so 
increased point life that 10 minute 
runs, continuously, at 1000 welds per 
minute without point dressing are not 
unusual for the combination of a Pro- 
gressive three-phase aluminum welder 
and the new refrigerating unit. 

Primary function of the refrigeration 
is to keep the welding point cool at the 
point of contact. In resistance weld- 
ing heat is generated at three primary 
resistance points, these being: (1) 


“at the point of contact between the 


pieces being welded together, (2) at 
the point of contact between the “up- 
per” piece and upper electrode, and (3) 
between the “lower” piece and the lower 
electrode. 

Only the first of course is desirable, 
the other two tending to soften and 
permit deformation of the electrode 
tip—also producing pickup, by alloy- 
ing of the tip with the material being 
welded. 

Experimental production to date in- 
dicates a complete elimination of pick- 
up whe the refrigerating unit is used, 
particularly on the Progressive alumi- 
num and stainless steel welders, for 
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NICKEL 


monet 


_.each with a DIFFERENT PLUS! 


Extra hardness, heat-resistance, non-magnetism, 
free-cutting and other qualities available 
in INCO Nickel Alloys 


You doubtless know that Monel combines 
strength with excellent resistance to corro- 
sion. But do you know that newer members 
of the Inco Nickel Alloy family combine 
varying degrees of strength with other useful 
properties? For example: 


One of these metals is extra hard and non- 
galling; two are free-machining, two heat- 
treatable, one is non-magnetic, one especially 
adapted for high temperature service, while 
several make excellent spring materials for 
use under different conditions. 


Knowing the individual characteristics of 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 
other contracts. Write for the booklet, 
“Individualized INCO NICKEL ALLOYS.” 
Address: 


INTERNATIONAL NICKEL COMPANY, INC. 
New York, N. Y. 


THE 
67 Wall Street 


AVERAGE MECHANICAL PROPERTIES 


INDIVIDUALIZED 


CHARACTERISTICS Condition 


Corrosion Resistance, Strength, 
Hardness, Toughness. Cold-drawn ......... 


Attractive Silvery White Color. 


Tensile Yield Elongation} Hardness | Impact 
Strength | Strength in 2 in, Brinell Strength 
1000 psi. | 1000 psi. | per cent [3000 kg. Izod 

abe 75 35 40 125 105 

ane 90 50 35 150 110 

mS 100 80 25 190 95 
110 100 5 240 


FREE CUTTING Hot-rolled 


For High Speed Machining. 


35 
25 


see 


Non-magnetic. 


EXTRA STRENGTH AND HARDNESS 
comparable to heat treated alloy | Hot-rolled { = 
steel. Asdrawn ...| 115 85 25 210 56 
Cold-drawn Heattreated.| 155 | 115 20 290 | 26 


FREE CUTTING Hot-rolled | Asfollled 105 65 40 185 
Extra Strength and Hardness. | Heat-treated 150 105 25 280 
Heat Treatable. ~~ { As-drawn 115 85 25 215 
Non-magnetic. ) Heat-treated. 155 115 25 290 


90 70 3 275 
oon 130 100 2 320 
130 100 2 350 


Good Electrical Conductivity. 


{ Annealed 
EXTRA — Sand-cast As-cast ... 
Non-galling. Heat-treated .. 
Protection for Pure Products. eee 
Magnetic below 680° F. Cold-drawn ......... 


Cold-rolled, hard-temper . . 


$06 70 20 40 100 120+ 

ae 75 25 40 110 120+ 

“<< 95 70 25 170 120+ 
105 95 5 210 


Magnetic. 


EXTRA STRENGTH AND HARDNESS 

Hotrolled ....] 105 50 35 180 | 120+ 

Excellent tring Properties. leat-treated. . = + 
As-drawn ... 1 

Good Electrical Conductivity. Cold-drawn | Neabtevated. 175 135 15 340 25 


Resists Oxidation. Cold- drawn: . 


High Corrosion Resistance. 


80%. 
14% Chrame 


Cold-rolled, hard-temper .. 


— 85 35 45 150 120+ 

wa 100 60 35 180 110 

sap 115 90 20 200 85 
135 110 5 260 


*®*MONEL” and other trade-marks which have an asterisk associated with them are trade-marks of The International Nickel Company, Inc. 


INCO NICKEL ALLOYS 


MONEL “K” MONEL “S” MONEL “R” MONEL “KR” MONEL INCONEL NICKEL “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 


| 
| 
i 
j 
| 
| 
MONEL* 
83 % sulfer 
j 
62.75% Aluminom: 
“KR” MONEL* 
WN 
 INCONEL* 
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which a new, harder and tougher tip 
material than generally available was 
developed some time ago. Retention 
of tip shape by preventing softening 
is also reflected in the maintenance of 
higher current density at the weld. 

The unit can also be used for welding 
other types of material besides alumi- 
num and stainless, and may also be ap- 
plied to the cooling of industrial cool- 
ants, cutting oils, ete. 

The new units are available in a 
range of three sizes, designed, respec- 
tively, for use with (1) a single alumi- 
num welder, (2) two welders, and (3) 
a bank of four such welding machines. 
The units are provided with automatic 
thermostatic control, all standard safety 
appliances, built-in dehydrator, heat 
exchanger, external indicating ther- 
mometer, highest efficiency pump with 
variable pressure, etc. 

Peculiarly enough, while the refriger- 
ating unit absorbs a_ considerable 
amount of heat, experience indicates 
that welding machine settings are ac- 
tually lower than when operating with 
water cooling. The lower setting of 
the heat control generally required is 
probably due in part to the higher con- 
ductivity of copper at the lower tem- 
perature. 

Installation of the refrigerating unit 
is quite simple. Being self-contained, 
it is necessary in most cases only to 
disconnect the water lines to the elec- 
trodes and couple the refrigerator unit 
inlet and outlet connections to the elec- 
trode water piping. 


Protective Coatings 


A recent announcement from Detroit 
disclosed the establishment of Protective 
Coatings Incorporated which will manu- 
facture a complete range of products 
for the preservation and protection of 
materials used in manufacturing. 

This line is known as the Tocol line 
and their service includes complete 
rubber insulation as well as a line of 
more than 35 products for the protec- 
tion of building structures, metals used 
in production and for the protection 
of many types of materials against the 
ravages of the elements—water, sun, 
acids, and alkalis—as well as general 
wear. 

A non-oxidizing waterproofing ma- 
terial for concrete, stone, wood, brick 
and metals is one of the leaders in this 
line. Others are a metal conditioner 
for all metals; a coating that resists 
temperatures to 3,000°F., and used 
principally for refractory linings; and 
a coating which protects metals against 
all forms of corrosion. 


Republic Aviation Corporation 


Small and powerful magnets—which 
cost only a few dollars—save substan- 


INDUSTRY 


FROM THE 


tial sums of money and contribute 
greatly to the task of “keeping that 
line rolling” at Republic Aviation Cor- 
poration, Farmingdale, N. Y. 

The magnets are used as “‘scrap catch- 
ers” to detect and remove any small 
tools, steel screws, scrap metal or other 
steel materials which accidentally are 
lost or misplaced within the airplane. 
They have been adapted for use by 
Harold Provo, Republic’s hangar super- 
visor, and serve their purpose admir- 
ably. 

For example, a few days ago a me- 
chanic inadvertently dropped a small 
wrench into a supercharger duct, as a 
plane was about to take off on an im- 
portant test hop. To remove the cowl- 
ing and dismantle the duct in order 
that the tool be recaptured would have 
required about 16 hours work for a 
crew of several men. Instead, by 
dropping the magnet into the duct with 
a string attached, the tool was extracted 
in less than five minutes and the test 
went off on schedule. 


The new Kollsman-Square D circuit 
breaker. 


Similarly, the magnet is dragged 
through various ducts or fuselage in- 
teriors to remove any foreign material 
which may have collected there. After 
this is done, a powerful vacuum cleaner 
is turned on to suck out aluminum ma- 
terial which will not respond to the 
magnet. 


Sinclair Refining Company 


Top speed in safe servicing of air 
transport engines with oil is made 
possible by the Sinclair Aircraft Oil 
Truck, a new and original type of 
equipment in the aviation industry. 

The Oil Truck is a specially designed 
streamlined unit with motorized equip- 
ment for oil draining and refilling. It 
is assigned to American Airlines at La 
Guardia Field. 

The unit is low built so that it can 
operate inside a crowded hangar and 
maneuver about under the wings of 
airplanes. But there are many times 
when oil servicing is required directly 
on the apron in front of American Air- 
lines hangars. The special unit can 
give this servicing from the most ad- 
vantageous position directly under the 
nose of the planes. Approach can be 
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made from the front where the driver 
has full view and can avoid all chance 
of damage to wings, propellers or other 
parts. 

The unit consists of a Ford under- 
slung chassis carrying one 300-gallon 
tank for new oil and one 250-gallon 
tank for drained oil. Motorized pumps 
permit simultaneous refilling of one 
engine and draining of the other engine 
of a Douglas DC-3 two-engine airplane. 
The operations can be performed by 
one man in about one-fourth of the 
time formerly taken by several men 
with old type facilities. 

Hoses and nozzles from the new and 
drained oil tanks are mounted on re- 
tractable reels set in the front fenders. 
All pumps, meters and working ap- 
paratus are concealed but the operator 
is advised of the quantity of new oil de- 
livered to the engine by a signal bell 
set for any specified number of gallons. 

The tabulating meter is enclosed to- 
gether with indicator dials showing 
amount of new oil and drained oil in the 
respective tanks. 


Kollsman Division, 
Square D Company 


A recent development of the Square D 
Company for circuit protection on air- 
craft is a new combination of circuit 
breaker and “on” and “off” switch. 
This new device, the Class 9300 Cir- 
cuit Breaker, is available in a variety of 
ranges, including 10, 15, 20, 25, 35 and 
50 amp. sizes. 

All ranges are offered in the same 
small enclosure, sized 2'/;.5 in. long by 
133/¢, in. deep and °/, in. wide. This is 
the same as the standard “on” and 
“off? switch with which it is com- 
pletely interchangeable. Mounting cen- 
ters are 13/;¢ in. using °/3 in. self lock- 
ing threads. 

This compact circuit breaker saves 
space, weight and wiring time. It 
eliminates fuses and provides calibrated 
protection for each circuit, all within 
one sealed housing. For “on” and 
“off” the toggle lever is moved manu- 


_ ally as with an ordinary switch. If dan- 


gerous overcurrent is present, the toggle 
lever snaps to the “off” position. To 
reset, merely return the lever to the 
“on” position. The 9300 Circuit 
Breaker is non-trip free (contact may 
be manually held closed for emergency) 
but when manually released, breaker 
will trip if overcurrent condition is still 
present. 

The 9300 Breaker is approved by 
U. 8. Air Corps, Wright Field, Dayton, 
Ohio, for all uses and by the Navy De- 
partment, Bureau of Aeronautics, Wash- 
ington, D. C., for non-trip free require- 
ments. 


(Continued on page 63) 


THE AERONAUTICAL REVIEW— 


HASNT HO 


the Sandman before Daddy gets 
home these days. 
Putting in 60 hours a week like Dad 
does making Kollsman Aircraft In- 
struments doesn’t let a fellow get 
home too early. 
But it’s a big help to Uncle Sam. 
Every hour of the 60 calls for skill. 
But you just can’t turn out men as 
expert as Dad, overnight! 
Sure, we've got as many skilled mas- 


B been slipping off with 
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WAGES: 


ter craftsmen as we can find. And 
we're training promising young men 
and women as fast as possible. 


They're a// putting in plenty of over- 
time. But we realize that even the 
extra pay can’t compensate for price- 


‘less hours spent at home with the 


wife and family. 


For these personal sacrifices, this 
unselfish devotion to the nation’s 
welfare,-Kollsman . . . and America 
... are grateful. 


ACHIEVEMENT 
During the past two years Kollsman has increased per- 
sonnel 322 per cent; instrument production 504 per cent. 
Production continues to increase, in keeping with 
the high standards of Kollsman precision. 
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Plastics in Aircraft 


Plastics Ply the Skyways. A history 
of the use of plastics in airplane con- 
struction, starting with the Pyralin 
windshields of World War days to the 
complex Lucite turrets and noses of 
modern bombers and transports and 
the resin bonded airplanes in modern 
production. 

A diagram showing the location of 
plastic parts of modern aircraft is pre- 
sented. DuPont Plastics Bulletin No. 
12. 


Synthetic Rubber Characteristics 


A catalogue section on Ameripol D 
synthetic rubber and its uses in making 
mechanical rubber products has been 
issued by The B. F. Goodrich Com- 
pany. Besides the usual description 
of physical properties, the section con- 
tains four tables which give enough 
general data on the material to answer 
most questions. 

The first table compares the proper- 
ties of Ameripol D with natural rubber 
and two other synthetics in 33 specific 
respects such as workability, adhesion 
and resistance to paint. The second 
lists the properties of Ameripol vulcan- 
izing compound as to hardness, elonga- 
tion, tensile strength, rebound, com- 
pression and abrasion resistance. 

A third table gives the per cent vol- 
ume increase after 48-hour immersion 
in water, alcohol, and typical petroleum 
products, while the fourth offers a 
rough guide to determining the services 
where the use of Ameripol D is practical. 


American Swiss Files 


Swiss Pattern Files of Precision. A 
32-page catalogue of hand files, ma- 
chine files and rifflers for die makers and 
metal workers. File patterns and cross- 
sections are illustrated and described. 
American Swiss File & Tool Company. 


Vibration Control 


A 20-page pamphlet under this 
title presents a study of the principles 
and application of vibration control 
throughout the use of rubber mount- 
ings. It explains that the isolation of 
vibration is dependent on the use of a 
mounting which is soft in the direc- 
tion of the disturbing force. 


ouse Organs 


and Catalogues 


The basic engineering principles of 
vibration isolation are outlined and 
typical case studies of isolation are 
provided. The Lord  tube-form 
mounting which applies the principle 
of shear stressed rubber to two de- 
signs of vibration isolation mountings 
is described, and specifications for 
several sizes are given. Lord Manu- 
facturing Company. 


Women in Production 


Lipsticks and Rivet Guns. In April 
of this year, Vultee Aircraft, hired fifty 
women as a production experiment. 
They were assigned to such tasks as 
electrical and radio assembly, drill press 
operation, minor structural assembly 
such as control and equipment installa- 
tion and even light welding and riveting. 

The experiment worked out so well 
that the number of women employed 
has been raised to 300. More work is 
being arranged for female help in case 
the supply of available male labor should 
be suddenly curtailed. A picture sur- 
vey of women at various tasks in the 
Vultee plant is provided. Vultair, 
September. 


New Turret Lathe 


A descriptive booklet, issued by the 
Oster Manufacturing Co. of Cleveland, 
on their new No. 601 Rapiduction tur- 
ret lathe. The new lathe is a simple, 
plain head, hand-operated screw ma- 
chine, equipped with a hand feed to 
cross slide, and has a six station turret. 
The entire machine is thoroughly 
simplified, eliminating many features 
not used in the average turning, per- 
mitting the use of less highly skilled 
operators. 


Plastic Trainer 


Descriptive folder containing per- 
formance and specification data on the 
Timm Aeromold trainer, a two-place 
tandem low-wing monoplane, _ built 
entirely of plastic-bonded plywood. 
The primary advantages of the Aero- 
mold construction are presented, along 
with general data on the trainer’s di- 
mensions, construction, power plant 
and standard equipment. Timm Air- 
craft Corporation. 
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Sales Engineer's Biography 


“Trade Winds” Turns the Tables on 
Boedy, Candid Cameraman. A narra- 
tion of the career of Kenneth J. Boe- 
decker, sales engineer of the Wright 
Aeronautical Corporation, whose avia- 
tion career began with Lawrance and 
the ancestors of the present Wright 
engines. Among the famous engines 
he serviced were the Whirlwinds in 
Lindbergh’s and Chamberlin’s trans- 
atlantic airplanes of 1927. Sidelights 
on his hobbies and famed collection of 
personal photographs are also provided. 
Trade Winds, September. : 


Boeing 25th Anniversary 


Commemorating a quarter of a cen- 
tury of aircraft building, Boeing Air- 
craft Company has issued a special 
booklet which presents the company 
history from 1916 to the present. The 
story of the company’s beginning when 
William E. Boeing started to repair a 
damaged seaplane in 1916, how it 
branched out into building trainers, 
then transports and then fighters, is re- 
lated. The company’s progress is out- 
lined. Boeing Aircraft Company, Se- 
attle. 


Fastener Catalogue 


A general catalogue of the various 
types of fasteners manufactured by the 
United-Carr Fastener Corporation. In- 
cluded in the listing are special fasteners 
for aircraft cowls and the conventional 
“Lift the Dot” fastener frequently used 
for attaching cowling, windshield and 
cockpit covers. Drawings, dimensions 


-and specifications of the fasteners are 


furnished. 


Accelerated Service Test 


Uncle Sam’s Bug Exterminators. The 
accelerated service test given by the 
Air Corps to every new type of military 
airplane is so planned that three of each 
new series are given the equivalent of 
one year of normal use in as short a 
time as possible. In this way, necessary 
changes and improvements can be made 
before quantity production gets under 
way. This article summarizes service 
tests given the Lockheed P-38’s. The 
Lockheed Aircraftsman, July. 


— 
ay 


seves ‘puelAreyy ‘exournyeg ‘Auedurogp uue[y eu, * * * euros 0} syeoq 

soups sfoasssy as fo ssapjing oy} JO ey} ueATH sey ** UOdeem mou 
ueY} suOp sey AUeduUIOD [-INZadX Ul “euou 

iw 0} puooses * * * 1Te OY} JO pue wes JO * * sdrys epeur sey Yorum 
oy} peAeldstp e yons 103 peou ey} Hureeseroz ur ‘Aaeyy 

UT B19 MOU SeONpoAut eu, "yeog s, pprom 

OY} 0} repro OU} SEM USUTyIOM pue UTEP] OF TLNGIML W 


S.CTIXAOM AHL HONOAHL 


JO 


& 
a 
tl 
eg 
| \ B 
{ 


Use of the Stroboscope 


An explanation of the function and 
uses of the stroboscope, a device which 
permits a rotating or reciprocating ob- 
ject to be viewed intermittently, pro- 
ducing the optical effect of slowing 
down or stopping its motion. The 
device may be applied to speed meas- 
urement, and for analyzing high-speed 
operations as well as for photography 
at extremely high speeds. 

In aircraft manufacture, the strobo- 
scopic instrument has been used in 
engine and propeller research and by 
air lines for various tasks in mainte- 
nance. Another important use of stro- 
boscopic instruments is for calibrating 
tachometers. General Radio Company, 
Cambridge, Mass. 


Youth in Aviation 


What Your Community Can Do for 
Its Youth in Aviation. A study of the 
necessity for guidance in aeronautical 
activity among the youth of the United 
States, made by Air Youth of America. 
A program for the sponsorship and 
direction of organizations interested 
in encouraging the study and the de- 
velopment of skill in aviation is offered. 
Who sponsoring persons or organiza- 
tions may be, what the advantages of 
membership to the boys are, how the 
clubs may be organized and led, is ex- 
plained. The brochure also presents a 
list of the services rendered to the indi- 
vidual clubs by the national Air Youth 
organization. Air Youth of America, 
New York. 


Metallizing in Aircraft 


Thin Skin. Pan American Airways 
maintenance department has, in a great 
measure, solved the problem of cor- 
rosion of engine parts and other steel 
equipment which are exposed to salt 
water, by the use of metallizing. This 
process, long used in building up worn 
machinery, calls for the physical spray- 
ing of metal onto the surface to be 
built up or protected. In the case of 
aircraft, aluminum is sprayed. 

Besides cylinder barrels, which are 
the major problem, baffles, external oil 
lines, intake pipes, push rod housings, 
beaching gear wheels and fittings are 
also metallized for protection. New 
Horizons, September. 


Fuel Line Accessories 


Recently issued additions to the 
Aeroquip Corporation’s looseleaf cata- 
logue include folders on self-sealing coup- 
lings and special hose lines. The self- 
sealing couplings are designed for fuel 
and hydraulic lines to facilitate main- 
tenance. Both the male and the female 
side are fitted with spring controlled 
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valves which close when the union is 
unscrewed. This eliminates the neces- 
sity for draining-systems repairs. 

Hose lines, and fittings to be at- 
tached to these couplings as well as the 
tools used to assemble them, are de- 
scribed in another folder. Specifica- 
tions for both lines and fittings are also 
included. Aeroquip Corporation, Jack- 
son, Mich. 


Fabric and Tape Sampler 


A catalogue of aircraft fabrics and 
tapes has been issued by Suncook Mills 
which incorporates actual samples of 
the various grades of material offered 
rather than describing them. General 
specifications and recommendations for 
use are provided. Suncook Mills, New 
York. 


AMS Revisions 


Additions and revisions to the Society 
of Automotive Engineers Aeronautical 
Material Specifications have been issued 
to holders of the A.M.S. series, cover- 
ing, in new specifications, ignition cable 
markers, cast aluminum and mag- 
nesium alloys, brass tubing and rods, 
aluminum bronze rods and bars, copper 
silicon bronze seamless tubing and vari- 
ous types of bushings and _ bearings. 
Revisions included aluminum alloys, 
brass, phosphor and aluminum bronze, 
bronze castings, low carbon and deep 
drawing steel sheet and strip and music 
wire. 


Plywood Data 


A folder containing technical and 
physical property data on Fybr-Tech, 
a fiber-faced plywood consisting of a 
veneer or plywood core with sheets of 
vulcanized fiber of various thicknesses 
resin-glued to both faces. 

Sizes, thicknesses, weights, also physi- 
cal and mechanical properties, are listed 
and a weight and strength comparison 
between Fybr-Tech and aluminum is 
made. Technical Ply-Woods, Chicago. 


Nut Catalogue 


Standard sheet and price lists for 
various types of aircraft nuts made by 
the Boots Aircraft Nut Corp. of New 
Canaan, Conn. Full scale drawings, 
dimensions, weights and prices are 
given, as well as miscellaneous useful 
tables for the application of Boots prod- 
ucts. 


Lightplane Transmitter 


Aircraft Transmitters. A descriptive 
folder on a new lightweight cross- 
country transmitter available for either 
dry or storage battery power supply. 
The transmitter operates on either 
3,105 or 6,210 kes. for ground or air 
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operation and incorporates such features 
as a built-in loading coil, permeability 
tuned circuits and universal shock 
mountings. General technical data and 
three-view drawings are provided. RCA 
Manufacturing Company, Inc. 


Plastic in Pursuit Airplanes 


Airacobra Eyes. A study of how 
Plexiglas, the poly-methylmetha’ cry- 
late plastic which is more transparent 
than glass and weighs only half as 
much, is cut, heated, molded and 
finished to act as windows in the cabin 
enclosures of the Bell Airacobra. The 
Bellringer, October. 


Blower for Glider Training 


“Wind Wagons” Train Glider Pilots. 
One of the new devices for training 
glider pilots is the Windcharger Wind 
Wagon, a motor-driven fan set on a 
truck. The propeller drives the air 
through a trough onto a glider which is 
suspended so that it can move freely 
in the airstream. Power is provided 
by the the truck’s engine. The Dragon, 
September. 


Engine Service School 


Enlarged Wright Service School Keeps 
Users Posted on Engines. History and 
description of the Wright Aeronautical 
Corporation’s Service School, which was 
founded 13 years ago to assure adequate 
training of mechanical personnel of the 
airlines, the armed services and other 
users of Wright engines. The course 
of study in overhaul and maintenance 
and line trouble-shooting is outlined 
as well as the general lectures on prog- 
ress and improvements which are 
given twice a year in order to keep engi- 
neering, flight and maintenance per- 
sonnel abreast with power plant prog- 
ress. Trade Winds, September. 


The Story of Beechcraft 


On the Record. A 16-page booklet 
issued by the Beech Aircraft Corpora- 
tion in an effort to minimize personnel 
turnover and increase efficiency through 
a program designed to acquaint employ- 
ees with the objectives, policies, prob- 
lems and future prospects of their com- 
pany. 

The booklet reviews the early his- 
tory of the company and traces its 
progress from 1932, when the business 
was organized, through 1934, when pro- 
duction was first started in small quan- 
tities, up to the present. It is pointed 
out that the year-by-year growth of 
the company has been steady and con- 
servative. Graphic illustrations show 
the consistent increase in number of 
employees from a total of 35 in 1934 to 
3,320 as of May 1, 1941. 
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The NATIONAL plain, 
We'll do our part with might and main. 


¢ Phillips Recessed Head Screws and 
Bolts in carbon steel and nickel steel 


e Aviation Screws to the AC and AN 
specifications in both carbon and 


nickel steel 
e Aviation Nuts, plain, slotted and castle 
e Aviation Wing Nuts, plain and drilled 


e Aviation Cotters, regular and corro- 
sion resistant steel 

e Aviation Bolts ¢ Aviation Clevis Bolts © 
Aviation Studs 


© Wood Screws, steel and brass, Flat— 
Round—and Oval Head, sizes from 
No. 0 to No. 24 diameter 


e Rivets, Flat—Oval—Truss Head and 
Countersunk, all sizes up to 1,” 
diameter. 
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HEADED AND THREADED 
PRODGCT S$ 


AUTOMATIC SCREW MACHINE WORK TO SPECIFICATIONS 
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Flight 


Instruments 


A bibliography giving references for research in this specialized field. Revised and brought up-to-date from the fifty volume rye y of 
Aeronautics compiled and published with the cooperation of the Work Projects Administration from the Aeronautical Index of the I 
This bibliography will be continued in the December issue. 


1941-1935 


Aircraft Instrument Repair and Service; Cana- 
dian Aviation, March 1941, pages 33, 34, 36. 

Vliegtuig-Instrumenten, by J. W. Verhoeven; 
Luchtvaart, December 17, 1940, pages 468, 469. 

Askania Pitot-Venturi Rohre fuer Ge- 
schwindigkeitsmessungen; Flugsport, March 1, 
1940, pages 10-12. 

Icing of Pitot Static Tubes, by V. E. Carbon- 
ara and A. G. Binnie; Journal of the Aeronautical 
Sciences, August 1938, pages 400-403. 

Principle and Tests of the Mirror Type Pitot, 
by Alexander Klemin; Journal of the Aeronautical 
Sciences, June 1938, pages 321-324. 

Sulla Correzione di Quota per gli Anemometri 
a Tubo di Pitot, by L. Elia; L’ Aerotecnica, June 
1938, pages 680-684 

Behavior of Static Pressure Heads at High 
Speeds, by Helmut Danielzig; Washington, 
1938, 12 pages. (N.A.C.A. Technical Memoran- 
dum No. 865.) 

Pitot Overcoats; Aviation, August 1937, page 
54. 

Measurement of Speeds; Errors Inherent on 
the Standard Installation and Methods 
termining True Air Speed em i by A. E. 
Nutt; Aircraft Engineering, April 1937, —— 
91- 96. 

Aeronautical and Navigational Instruments, by 
G. W. H. Gardner; Journal of Scientific Instru- 
ments, February 1937, pages 52-56. 

The Measurement of Air Speed of Airplanes, 
by F. L. Thompson; Washington, 1937, 16 pages. 
(N.A.C.A. Technical Note No. 616.) (Also 
Journal of the Aeronautical Sciences, August 1937, 
pages 423-426.) 

Note on the Standardization of Pitot-Static 
Head Position on Monoplanes, by 8. B. Gates 
and J. Cohen; London, H.M. Stat. Off., 1937, 
14 pages. (R. & M. No. 1778.) 

A German Weatherproof Pitot Head; Flight, 
September 10, 1936, page 273. 

Research on Venturi-Type Air Speed Meter, 
by M. Itaya; Journal of the Society of Nav 
of Japan, June 1936, pages 201- 
205. 


Nota Sugli Indicatori di Velocita per Aero- 
plani, by Febo Rege-Gianas; Rivista Aeronau- 
tica, April 1936, pages 15-22. 

The Effect of —_— on the Indications of an 
Airspeed Meter, by W. R. Weems; Journal of 
the Aeronautical Sciences, March 1936, pages 165— 


Calibration of Standard Pitot-Static Heads in 
High-Speed Tunnel, by C. N. H. Lock and W. F. 
Hilton; London, H.M. Stat. Off., 1936, 3 pages. 
(R. & M. No. 1752.) 

Experiments on the Use of a Static Tube in the 
Wing Wake and a Short Pitot Tube in the Lead- 
ing Edge as an Airspeed ae London, 
H.M. Stat. Off., 1936, 6 pages. (R. M. No. 
1779.) 

Full-Scale Wind-Tunnel Tests to Determine a 
Satisfactory Location for a Service Pitot-Static 
Tube on a Low-Wing Monoplane, by John F. 
Parsons; Washington, 1936. (N.A.C.A. Tech- 
nical Note No. 561.) 

Der Einfluss von Schwingungen des Staurohrs 
oder von Geschwindigkeitssikwankungen auf die 
Staudruckanzeige, by G. Keil; Zeitschrift fuer 
Angewandte Mathematik und Mechanik, October 
1935, pages 290-300. 

Ricerche Sperimentali sul Ricupero di Pres- 
sione in un Tubo di Venturi con Interposto Tratto 
Cilindrico, by P. Aymerito; , Ricerche d’ Inge- 
gneria, June 3, 1935, pages 16-22 

Boyle Velometer; Air Speed Indicator; Aero 
Digest, June 1935, page 50. 

Comparative Tests of Pitot-Static Tubes, by 
Kenneth G. Merriam and Ellis R. goetens: 
Washington, 1935, 37 pages. (N.A.C Tech- 
nical Note No. 546.) (Also Journal of ihe Aero- 
ee Sciences, November 1935, pages 55- 


1934-1924 
oving Air Speed Accuracy by Pitot Tube 


Lees by G. Tate, Jr.; Aviation, November 
1933, page 339. 


Air Speed Indicator 


A Speedometer Which Indicates True Air- 
speed, by Tatudiro Sasaki and Tokuro Yosida; 
Tokyo, Tokyo Imperial University, 1933. 
(Aeronautical Research Institute Report No. 95.) 

Correcting Your Air Speed Indicator, by L. D. 
_ U.S. Air Services, May 1932, pages 27, 


Flight Instruments, by Charles H. Colvin; 
U.S. Air Services, March 1932, pages 29-32. 

_Air Speed Indicators and Blind Flying, by V. C. 
Finch; Aviation, June 1931, pages 8-10. 

Sur les Conditions de Fonctionnement du 
Tube de Pitot, by L. Escande and M. Teissie 
Solier; C.R. Acad. Sci., May 11, 1931, pages 
1152-1154. 

The Pilot and His Air Speed Meter, by Logan 
C. Ramsey; Aero Digest, February 1931, pages 
48, 49, 146. 

Checking Upon Speed Indicators by the Rec- 
tangular Method, by M. A. Teitz; Tekhnika 
Vozdushnogo Flota, 1931, pages 451-456. 

Effect of Viscosity in Speed Measurements 
With Doyble-Throat Venturi Tubes, by H. Peters; 
Washington, 1931, 5 pages. (N.A.C.A. Tech- 
nical Memorandum No. 633.) 


Erreurs d’Indication Fournies par |’Indicateur 
de Vitesse et Provenant d’un Montage Defectu- 
eux du Venturi sur l’Avion; Aero Revue Suisse, 
May 1930, pages 131-133. 

Ueber den Gueltigkeitsbereich der Staudruck- 
messungen mit Staudruckmultiplikatoren; Bruh- 
nmsche Venturi-Doppelduese, by H. Peters; 
Zeitschrift fuer Flugtechnik und Motorluftschif- 
fahrt, February 28, 1929, pages 90-92. 

Consolidated Air-Speed Indicator; 
July 28, 1928, page 340. 

Pioneer Air Speed Indicator; 
21, 1928, page 280. 

Indicateur de Vitesse Limite Barros; La 
Nature, June 1, 1928, page 519. 

Modern Development in Aircraft Instruments, 
by C. J. Stewart; Journal of the R.Ae.S., June 
1928, pages 425-481. 

Airplane Instruments; Popular Abviation, 
December 1927, pages 43, 44, 64 

L’Appareil de Chronometrage Automatique 
Dumanois Ceccaldi; L’ Aerophile, October 1-15, 
1927, pages 311-313. 

Paris Flight Shows Need for Speed Indicator; 
Popular Mechanics, August 1927, pages 183-185. 

Notes on Air Speed Indicators; Aviation, 
December 13, 1926, pages 1001, 1002. 

N.A.C.A. Flight-Path- le and Air Speed 
Recorder, by Donald G. Coleman; Washington, 
eee 11 pages. (N.A.C.A. Technical Note No. 


Aviation, 


Aviation, July 


Note on a Hot-Wire Speed and Direction 
Meter, by L. F. G. Simmons and A, ~_—; 
London, H. xy Stat. Off., 1926, 7 pages. (R. 
M. No. 1019.) 

Performance of Air Speed Tubes Exposed to 
Rain Drops and Freezing Rain, by J. E. Esh- 
baugh; Washington, 1926. (U.S. Air Service 
Information Circular No. 549.) 

L’Estimographe Brion; JL’ Aeronautique, Au- 
gust 1925, page 302. 

Indicateur Acoustique de Vitesse Relative pour 
Aeronef, by A. de Gramont de Guiche; L’ Aero- 
phile, March 1-15, 1925, page 76. (Al 
Genie Civil, January 17, 1925, pages 67, 68; 

cad Sci., December 29, 1924, pages 1591- 
1593. 

The Design of Pitot-Static Tubes, by E. Ower 
and F. C. Johansen; London, H.M. Stat. Off. 
1925, 10 pages. (R. & M. No. 981.) 

Interference Tests on an N.A.C.A. Pitot Tube, 
by E. G. Reid; Longer U.S. Govt. Print. 
a 1925, 8 pages. (N.A.C.A. Report No. 
199 .) 

Hit Sear’ Tubes for Determining the Velocity 

Washington, 1925, 51 
C.A. Technical Memorandum No. 


Aerial Navigation Instruments, by G. P. 
Luckey; U.S. Air Service, January 1924, pages 
35-38. 

Measurement of Air Speed in Aeroplanes, by 
C. J. Stewart; Journal of Scientific Instruments, 
November 1933, pages 43-50. 
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New N.A.C.A. Air Speed Meter; Aerial Age, 
July 1923, page 323. 

The Instrument Equipment of Aeroplanes, by 
Charles B. Clapham; Journal and Record of 
Transactions of the Junior Institution of Engineers, 
April 13, 1923, pages 311-356. 

Navigational Equipment for Long-Distance 
Flights, by H. E. Wimperis; In /nternational Air 
——- Report for 1923, London, pages 756- 
765. 


1922-1914 


250 M.P.H. Airspeed Indicator; 
December 18, 1922, page 809 

be pee Altimeter and Air Speed Indicator, 
by J. H. aa Aviation, March 27, 1922, 
pages 

Practical Hints on Aircraft Instruments, by A. 
W. Hulbert; The Aeroplane, February 1, 1922, 
page 88. ‘ 

The Altitude Wipe of Air - eed Indicators, 
by M. D. Hersey, F. L. Hunt, H. N. Eaton, and 
W. A. McNair; W ashington, ‘S. Govt. Print. 
1922, (N.A.C.A. Reports Nos. 110, 


Aviation, 


Recording Air Meter, by F. 
H. Norton; Washington, 1921, 3 pages. nN A.- 

Technical Note No. 64.) (Also PS ng 
November 28, 1921, page 623; and Aerial Age, 
October 24, 1921, pages 151~—154.) 

Aeronautic Instruments; General Principles 
of Construction, Testing, *and Use, by M. D. 
Hersey; Aviation, July 1, 15, 1920, pages 437- 
ag 473-476. (Also “Aerial Age, May 31, June 

1920, pages 403-405; 437, 438, 450; Mechani- 
al Engineering, i9: pages 263- 268; and 
Transactions of the A.S.M.E., 1920, pages 83- 
120.) 

Calibration of Improved Air Speed Indicator; 
S.A.E. Journal, June 1920, page 442. 

Pioneer Aircraft Instruments; Aerial Age 
Weekly, May 3, 1920, pages 257, 258. 

Comparison of United States ot British 
Standard Pitot Static Tubes, > Zahm and 
R. H. Smith; 8. Print. 
Off., 1920, 8 pages. (N.A.C.A. Report No. 81.) 

Air Speed Indicators for ye Journal 
of the Franklin Institute, October 1919, pages 535- 
Calibration of Air-Speed Meters; Aircraft 
Journal, June 21, 1919, page 6. 

Instrumente, by F. Schieferl; Oesterreichische 
Flugzeitschrift, May 1919, pages 65-69. 

Air-Speed Meters for Aerial Navigation, Pre- 
pared Under Direction of Office of Chief of Air 
Corps; Washington, U.S. Govt. Print. Off., 1919, 
12 pages. 

The Pilot’s Office; Instruments for Air Use, by 
William A. Robson; Scientific American Supple- 
ment, November 2, 1918, page 285. (Also Flight, 
August 15, 1918, page 911.) 

Navigating Instruments of Our Aerial Pilots; 
Scientific American, August 17, 1918, page 141. 

Experiments With Venturi Tubes; Toussaint 
and Lepere Tests to Determine Best Form of 
Design of Instruments for Airplane Use; Bulletin 
of the Airplane Engineering Department, Dayton, 
Ohio, August 1918, pages 67-77. 

A German Aircraft Speed Meter; 
Industries, July 4, 1918, page 19. 

Notes on Speed Indicators for Aeroplanes; 
The Pitot Tube, by W. H. Herschel; Aerial Age, 
August 6, 1917, page 720. (Also The Aeroplane, 
April 14, 1917, pages 860-862.) 

Notes on Speed Indicators for Aeroplanes; 
The Venturi Tube, by W. H. Herschel; Aviation 
and Aeronautical Engineering, February 15, 
1917, pages 86-88. 

Notes on epee eed Indicators for Airships, by 
W. H. Herse Aviation and Aeronautical 
Engineering, oon 15, 1917, pages 384, 385. 

Tests on Air Speed Meters, by S. J. Zeigler; 
Aviation and Aeronautical Engineering, November 
15, 1916, pages 248-251. 

The Elliott Air Speed Indicator; Aeronautics, 
July 15, 1915, page 12. 

Instruments Used on Airplanes; Comments on 
Their Functions and Defects; Scientific American 
Supplement, July 10, 1915, page 23. 
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Positive air pressure beneath Ranger’s trim cowling 
assures uniform and effective cooling for the six cylin- 
ders of its in-line engine. More than 1,000 Fairchilds 
powered by Ranger — flying in all temperatures from 
Canada to the tropics—operating under the severe condi- 
tions of the present emergency—are proving in practice 


the dependability of Ranger streamlined power. 


With Ranger there can be no compromise with quality 


RANGER 


AIRCRAFT ENGINES 


FARMINGDALE, LONG ISLAND, NEW YORK 
DIV. OF FAIRCHILD ENGINE & AIRPLANE CORP. 


SIX CYLINDERS IN-LINE 
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Aeroplane Speedometers, by O. A. Danielson; 
Aerial Age, June 21, 1915, page 320. 

The Pitot Tube and Other Anemometers for 
Airplanes; In Investigation of Pitot-Tubes, Part I, 
by W. H. Herschel; Washington, U.S. Govt. 
ong ae 1915, 23 pages. (N.A.C.A. Report 
Yo. 2. 

The Theory of the Pitot and Venturi Tubes; 
In Investigation of Pitot Tubes, Part II, by E. 
Buckingham; Washington, U.S. Govt. Print. 
Off., 1915, 10 pages. (N.A.C.A. Report No. 2.) 

An Aer ‘oplane tS) d ter; Aer ti 8, 
July 31, 1914, page 30. 

The Measurement of Air Speed, by Albert P. 
Thurston; Aeronautical Journal, July 1914, pages 


1941-1938 


Altimeters, by Norman J. Clark; Western 
Flying, October 1941, pages 40, 42, 44, 46. 

Above 3500 Feet, by David S. Little; Aero 
Digest, September 1941, pages 81, 82, 252. 

Svenska Flyginstrument; Flygtidningen, Sep- 
tember 1941, page 11. 

Altimeters for Blind Flying, by G. Nem- 
chinov; Grazhdanskaia Aviatsia, March 1941, 
pages 17-19. 

Vliegtuig-Instrumenten, by J. W. Verhoeven; 
Luchtvaart, January 21, February 4, 1941, pages 
34-36; 56-58. 

Barometrische Hoehenmessung in der Luft- 
fahrt, by K. Ramsayer; Archiv fuer Technisches 
Messen, " ‘Gun 1940, pages 161, 162. 

Electro-Sonic Altimeter for Aircraft, by J. H. 
Jupe; Electronics, April 1940, page 54. 

Telemetric Radioelectrique; Societe Belge des 
Electriciens Bulletin, April 1940, pages 93-96. 

The Echo Altimeter, by F. Chichester; Flight, 
January 11, 1940, pages 31, 32 

Absolute Altimeter; Aviation, December 1939, 
page 75. 

A New Electro-Sonic Altimeter, by J. H. Jupe; 
Aircraft Engineering, December 1939, page 444. 

Terrain Clearance Indicator; IJnteravia, No- 
vember 10, 1939, pages 6, 7 

Artificial Altitude; Flight, November 9, 1939, 
pages 381, 382. 

Hoehenmessverfahren auf Funkentechnischer 
Grundlage, by V. Theile; Luftfahrtforschung, 
June 20, 1939, pages 339-347. 

Zusammenstellung der Bekannt Gewordenen 
Vorschlaege zur Abstandbestimmung, by 
Dziewior; Luftfahrtforschung, June 20, 1939, 
pages 326-338. 

Correlation of Aircraft and Ground Station 
Altimeters, by R. D. Kelly and H. F. Salisbury; 
Journal of the Aeronautical Sciences, April 1939, 
pages 240-242. 

La Mesure Radio-Electrique |’Altitude; 
La Nature, March 1, 1939, 1 page. 

Flight Altitude Control, by Charles H. Colvin; 
Journal of the Aeronautical Sciences, March 1939, 
pages 206-210. 

Zweckmaessiger Physikalischer Aufbau eines 
Akustischen Luftlotes, by H. Heckt; Deutsche 
Akademie der Luftfahrtforschung, February 10, 
1939, pages 1-26. (Schriften No. 10.) 

Wireless Altimeter “Echo Sounding” for 
coats Wireless World, February 2, 1939, pages 


gent Clearance Indicator, by L. Espenschied 
and R. C. Newhouse; Bell System Technical 
Journal, January 1939, pages 222-234. (Also 
Journal of the Aeronautical Sciences, February 
1939, pages 137-141.) 

De Nauwkeurigheid van Hoogtebejsalingen van 
Vliegtiugen, Gebaseerd op Atmosferische Gege- 
vens, by H. J. van der Maas and J. H. Greidanus; 
Amsterdam, 1939, 30 pages. (Nationaal Lucht- 
vaartlaboratorium Rapport V.1162.) 

Absolute Altimeter, by H. W. Roberts; Aero 
Digest, November 1938, pages 87, 105. 

Altimetre a Lecture Directe pour |’Aeronau- 
tique, by S. Matsuo; L’Onde Electrique, July 
1938, pages 362-371. 

Direct Reading Radio Wave Reflection Type 
Absolute Altimeter for Aeronautics, by S. Matsuo; 
Proceedings of the Institute of Radio Engineers, 
July 1938, pages 848-858. 

La Radiosonde, by Armand Avronsart; L’- 
Echo des Ailes, May 12, 1938, page 222. 

Vorrichtung zum Anzeigen der Hoehe von 
Luftfahrzeugen Ueber der Erd-Oder der Wasser- 
oberflaeche Waehrend der Landung; Mess- 
technik, May 1938, page 102. 

L’Electricite a Bord des Avions, by G. Hugel; 
L’Electricite, December 1937, February 1938, 
Pages 463; 70-75. 


1937-1933 


Instrument Planning; The New Service 
Blind-Flying Panel Described; Flight, August 
19, 1937, pages 193-195. 


FLIGHT INSTRUMENTS 


245-271. (Also Flight, May 9, 15, 1914, pages 
498, 499; 521, 522.) 

Air Speed Indicators; Aeronautical Journal, 
January 1914, page 55. (Also Autocar, March 8, 
1913, page 416.) 

The Theory of the Gravity-Controlled Air 
Speed Indicator as Applied to Dynamic Lift 
Flying Machines, by Harris Booth; Aeronautical 
Journal, January 1914, pages 56-58. 


1913-1909 


Scientific Instruments; Their Design and 
Use in Aeronautics, by Horace Darwin; Scientific 
American Supplement, August 2, 1913, pages 66, 
67. (Also Journal of the Royal Society of Arts, 


Altimeter 


Height-Indicating Apparatus for Aircraft, by 
. Robinson; Engineer, July 9, 1937, pages 59, 


Sonic Altimeter; Electronics, July 1937, page 

Acoustic Altimeter; Science Supplement, May 
28, 1937, page 10. 

Inevitable Inventions in Aircraft Radio, by 
ee J W. Roberts; Aero Digest, May 1937, pages 

Acoustische en Capacatieve Hoogtemeters; 
De com ik en Hun Toepassing voor de Lucht- 

. Van Steenbergen; De Ingenieur, 
April 30. 1937, pages E35—-E40. 

La Mesure des Altitudes, by R. Auge; L’ Air, 
March 20, 1937, 1 page. 

Aeronautical and Navigational Instruments, 

y G. W. H. Gardner; Journal of Scientific 
Instruments, February 1937, pages 52-56. 

Formulae for Altimeter Corrections, by Philip 
Dalton; Journal of the Aeronautical Sciences, 
February 1937, pages 154-156. 

Sonic Altimeter for Aircraft, py C. 8. Draper; 
Washington, 1937, 98 pages. -A.C.A. Tech- 
nical Note No. 611.) 

Sensitive Altimeter, Pioneer; Aviation, De- 
cember 1936, page 39. (Also Aero Digest, 
December 1936, page 54; and U.S. Air Services, 
December 1936, page 34.) 

Radio Echo Altimeter, by Alexander Klemin; 
Scientific American, October 1936, page 211. 

L’Altimetre Permanent Electrique-Acoustique; 
prog Ag l' Armee de l’ Air, September 1936, pages 

Radio Echo Altitude Meter, by E. F. W. Alex- 
anderson; The Aeroplane, August 26, 1936, pages 
257, 258. (Also Journal of the Aeronautical 
Sciences, July 1936, pages 316, 317.) 

Sonic Altimeter for Aircraft, by N. Hagio and 
N. Tobita; Journal of the Society of Naval 
Architects of Japan, June 1936, pages 207-215. 

Research of Direct Reading Altimeter for 
Aeronautical Use by Radio Wave Reflection 
Method, by S. Matsuo; Institute of Electrical 
Engineers of Japan Journal, February 1936, 
pages 89-93. 

Acoustic Height Indicator; Aircraft Engineer- 
ing, July 1935, pages 181, 182. 

The Measurement of Altitude and Inclination 
of Aircraft by the Echo Method; Journal of the 
a” ae Society of America, July 1934, pages 
1-1 

Ortsbestimmung durch Schallmessung, by A. 
Berroth; Zeitschrift fuer Vermessungswesen, 
February 1, 1935, pages 77-81. 

Un Altimetro Acustico; Rivista Aeronautica, 
February 1935, page 344. 

Sonic Altimeter Tells Height Above Earth; 
Popular Mechanics, March 1934, page 361. 

Acoustic Altimeter; Aero Digest, January 1934, 
page 49. 

Mg me of Altitude in Blind Flying, by 

G. Brombacher; Washington, 1934, 34 pages. 

UW. A.C.A. Technical Note No. 503.) 

Fortschritte in der der 

y W. Kunze; Zeitschrift des V. November 

4 1933, pages 1265-1267. (Abstract Journal 
of the R. Ae. S., October 1934, page 851.) 

Thumb Rules for Altimeter Corrections, by 
Frederick J. Nelson; U.S. Naval Institute Pro- 
ceedings, November 1933, pages 1573-1579 

Le Sondage Aerien—Methodes et Appareils, 
by Pierre Leglise; L’ Aeronautique, June, July 
1933, pages 128-134 168-170. (Abstract 
Journal of the R.Ae.S., a 1934, page 258.) 

Altimetri Acustici; ZL’ Ala d'Italia, April 1933, 
pages 38, 39. 

Une Nouvelle Sonde pour Avions, by H. 
Tscherning; La Nature, February 1, 1933, pages 
100-102. 


Methode de Sondage; Pour Mesurer la 
Hauteur des Avions au Dessus de Sol en Cas de 
Brume, by Jean Guyot; Premier Congres Inter- 
national de la Securite Aerienne, Paris, 1933, Vol. 
4, pages 39, 40. 

Le Probleme du Sondage Aerien; Bulletin 
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July 14, 1913, pages 793-803; Aero and Hydro, 
June 28, 1913, pages 251-256; and Engineering, 
May 23, 30, 1913, pages 720-722: 758.) 

The S.A.F. Speedometer; Aeronautics, April 
1913, page 142. 

Pitot Tube Speed Meter; Aeronautics, Novem- 
ber 1912, page 151. 

New Air Speetocastes, | by Frank E. Boland; 
Aeronautics, February 1912, page 46. 

Etude sur le Tarage au Manege des Ane- 
mometres et des Tubes de Pitot, by D. P. Ria- 
bouchinsky; Bulletin de l'Institut Aerodynamique 
de Koutchino, 1912, Vol. 4, pages 7-5 os. 

Elliott Mechanism; Simplicity in d 
ters; Flight, December 11, "1909, page 


de la Chambre Syndicale des Industries Aero- 
nautiques, 1933, No. 128, pages 121-125. 

Aparatos de a Bordo para Aviones—Altimetro 
Soussins Chile Aereo, November 1932, pages 

Akustisches Nahortungsverfahren fuer Flug- 
zeuge, by Georg Foges; Zeitschrift fuer Flug- 
technik und Motorluftschiffahrt, September 1932, 
pages 508-510. (Abstract Journal of the R.Ae.S. 
May 1933, page 471.) 


1932-1929 


Akustische Lotmittel; des V.D.I, 
August 27, 1932, pages "847-84 

Sonic Altimeter for W. Rice 
Transactions of the A.S.M.E., April-June 1932° 
pages 61-77. 

Altimeters Whereby Your Ears Tell Your 
Height, by C. F, Green; Western Flying, May 
1932, pages 29, 30. 

Le par Echos a Bord 
ruyants, by Charles Florisson; 

. Acad. Sci., April 4, 1932, pages 1149, 1150. 

"Gravity Altimeter; Braun Altitude Meter, by 
Alexander Klemin; Scientific American, February 
1932, page 110. 

Electrical Aids to Blind Flying, by Alexander 
Klemin; Scientific American, November 1931, 
pages 324-326. 

The Braun Relative Altitude Meter; Flight, 
October 23, 1931, page 1063. 

The Pilot and His Altimeter, by Logan C. 
Foes Aero Digest, March 1931, pages 47, 

Sonic Altimeter; Airway Age, March 1931, 
page 279. 

L’Altimetre Askania a Haute Sensibilite; 
L’ Aeronautique, August 1930, page 305. 

Les Instruments de Bord des Avions et la 
Navigation Aerienne, by P. Franck; La Science 
Moderne, July 1930, pages 313-322. 

The Behm Acoustic Sounder for Airplanes 
With Reference to Its Accuracy, by Ernest 
Schreiber; Washington, 1930, 18 pages. (N.A.- 
C.A. Technical Memorandum No. 588.) 

Present of Instruments; Wash- 
ee U.S. Govt. Print. Off., 1930, 21 pages. 
(N.A.C.A. Report No. 371.) 

Radio Altimeter; Scientific American, De- 
cember 1929, page 52 

Kollsman Sensitive Altimeter; Aviation, No- 
vember 2, 1929, page 917. 

New Taylor Altimeters; Airway Age, Novem- 
ber 1929, pages 1832, 1834. 

Improved Paulin Altimeter; Aviation, October 
12, 1929, page 771. 

New yg Scientific American, October 
1929, pages 336, 

and Aircraft Instruments, 

Peace; Transactions the A.S.M.E., 
1929, pages 167, 168. 

Radio Echo Altimeter Protects and Guides 
Aviator; Automotive Industries, June 8, 1929, 
page 885. 

Della Costruzione di un Nuovo Regolo per il 
Calcolo dell’Altezza e dell’ Azimut, by Giuseppe 
Simeon; Notiziario Tecnico di Aeronautica, 
June 1929, pages 41-46. (Also Rivista Aero- 
nautica, April 1929, pages 135-142.) 

Altimeters and the Paulin System Level Flight 
Indicator, by Guy K. Calhoun; Airway Age, 
May 1929, pages 647-651. 

Electrical Aids to Navigation, by R. H. Marriott; 
American Institute of Electrical Engineers Journal, 
March 1929, pages 195-199. 

Modo de Determinar la Altura por Medio des 
Radio; Un Aparato que Permite al Piloto Conocer 
su Altura Exacta en Cualquier Momento; Avia- 
cion, February-March 1929, page 34. 

Adaptation of the Paulin System to Altimeters, 
by Charles F. McReynolds; Aviation, February 
16, 1929, pages 468- 470. 

Paulin System Altimeter; Aviation, February 
2, 1929, page 336. 
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spot for Motor Conk 


@ When aircraft engines start lifting a land plane off the 
deck of a carrier, there can’t be any “let down”’ in engine 
power. A plane can bounce safely a couple of times in a 
ground take-off but there is no bounce to the ocean. And 
when a plane, with heavy bombs hanging below its belly, 
lifts clear of a solid deck, it’s a comfortable feeling to see 
it stay clear. 


Engine power depends largely on valve efficiency. A 
burned, warped, or sticking valve seriously impairs power 
output. The exhaust valve in an aircraft engine must with- 
stand the white heat of constant explosions, while it holds 
true and seats accurately under trip-hammer battering. 


When Thompson Products developed the heat-resist- 
ing Silcrome steel valve in 1922, it opened new horizons 


for aircraft engine speed and reliability. Today, Thompson 
Products manufactures the famous sodium-cooled exhaust 
valve for aviation—a vital part, of complex steel, its hol- 
low head and stem partly filled with sodium. Engine heat 
melts the sodium. The liquid rapidly dissipates the heat, 
cooling the valve. On its seat and stem tip, points of hard- 
est wear, the valve is armored with super-hard Stellite. 


The Thompson Sodium-Cooled Valve is but one 
of many aircraft engine and airplane parts built by 
Thompson. Six thousand Thompson Products workers 
are engaged in producing these high precision parts 
at top speed. 

THOMPSON PRODUCTS, INC. 


Cleveland « Detroit « Toledo « Los Angeles « St. Catharines, Ontario 


Manufacturers of over 1000 different aircraft engine and 
airplane parts, and original and replacement parts for 
the automotive industry. A pioneer of the sodium cooled 
aircraft engine valve. 
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and I tion, 


The Radio Altimeter; Sci 
February 1929, pages 952, 953. 

Aircraft Instrument Developments in 1928, by 
B. Jones; Instruments, January 1929, pages 19-21. 

Determination of Altitude by Radio, by E. F. 
W. Alexanderson; Airway Age, January 1929, 
pages 55, 56. 

Pressure Element of Constant Logarithmic 
Stiffness for Compensated Ailti- 
meter, by W. G rombacher and F. Cordero; 
Washington, U.S. Govt. Print. Off., 1929, 13 
pages. (N.A.C. ri Report No. 310.) 


1928-1924 


Ears for Airplanes; Altitude Measurements; 
Outlook, December 26, 1928, page 1398. 

Aeronautical Instruments, by A. Karpinski; 
Lot Polski, August, December 1928, pages 640- 
643; 818-820. 

A Brief Historical Survey of Airplane Instru- 
ments, by W. G. Brombacher and K. H. Beij; 
Popular Aviation, December 1928, pages 40, 42, 
46, 50, 52, 56, 110, 112, 113. 

Il Problema dell Sonde Aeree, by Dino 
Memmo; L’Aerotecnica, November 1928, pages 
914-934. 

True Altitude Meters, by L. A. Hyland; 
Aviation, October 27, 1928, pages 1322, 1323, 
1356, 1358, 1360, 1362. 

Applications of Radio in the Aviation Field, 
by M. Mukleman; Aviation Engineering, 
October 1928, page 14. 

Altitude Indicator; 
July 14, 1928, page 61. 

Aircraft Instruments, by Theodore C. Lonn- 
quest; Aviation, July 9, 1928, pages 107, 129-134. 
(Also U.S. Ni aval Institute Proceedings, May 1928, 
pages 405-411.) 

Modern Development in Aircraft Instruments, 
by C. J. Stewart; Journal of the R.Ae.S., June 
1928, pages 425-481. 

Height of age Above Ground by Radio 
Echo, by E. F. W. Alexanderson; International 
Civil ion Conference, Washington, 1928, 
pages 613-618. (Also Science, December 1928, 
pages 597, 598; and Aviation Engineering, De- 
cember 1928, pages 12, 13. 

On the Effect of Temperature Changes Upon 
the Altimeter, by Sasaki, K. Hattori, I. 
Hagiwara, and R. Tate; Tokyo, Tokyo Imperial 
University, 1928, 6 pages. (Aeronautical Re- 
search Institute Report No. 41.) 

Airplane Instruments; Popular 
December 1927, pages 43, 44, 64. 

Acoustic Height-Indicator; Scientific Ameri- 
can, June 1927, pages 418, 419. 

Die Hoehenmessung in der Luftnavigation; 
In Arbeiten zur Luftnavigierung, by Koppe; 
Muenchen, R. Oldenbourg, 1927, pages 41-63. 

La Sonde Aerienne; L’ Aeronautique, August 
1926, page 269. 

Altitude Indicators; 
July 1926, page 64. 

New Types of Aircraft Instruments, by F. L. 
Hunt; Journal of the Optical Society of America 
and Review of Scientific Instruments, March 
1926, pages 227-269. 

La Precision de la Mesure des Records d’- 
Altitude, by Lindholm; L’ Aeronautique, 


Automotive Industries, 


Aviation, 


Scientific American, 


February 1926, pages 75-78. 

Behm Acoustic Sounder for Aircraft; Washing- 
ton, 1926, 5 pages. 
orandum No. 346.) 


(N.A.C.A. Technical Mem- 


1941-1925 


Vliegtuig-Instrumenten, by J. W. Verhoeven; 
Luchtvaart, January 7, 1941, pages 14-16 

Altitude Effects on an Uncompensated Rate-of- 
Climb Meter, by G. V. Schliestett; Journal of the 
Aeronautical Sciences, June 1939, pages 323-328. 

Aircraft Rate-of-Climb Indicators, by Daniel 
P. Johnson; Washington, U.S. Govt. Print. Off., 
1939, 10 pages. (N.A.C.A. “feet No. 666.) 

D mic Errors of Rate-of-Climb Meter, by 
C. 8. Draper and G. V. Schliestett; Journal of 
the Aeronautical Sciences, September 1938, pages 
426-430. 

L’Indicatore di Salita e Discesa e il suo Fun- 
zionamento in Quota, by Elia; Aero- 
tecnica, May 1938, pages 646-654 

Rate-of-Climb Recorder, by Helmut Daniel- 
zig; Washington, 1938, 10 pages. (N.A.C.A. 
Technical Memorandum No. 849. 

Theoretische Betrachtung des 
und Richtlinien fuer Entwurf und Prue- 

» by W. Oppelt and F. Wenk; — 
ung, October 1937, pages 537-54 

Algunos Interesantes Em az. Oli- 
vares; Mundo Aeronautico, April 1 

Wirkungsweise und Neuere <All der 


INSTRUMENTS 


FLIGHT 


Tables for Calibrating Altimeters and Comput- 
ing Altitudes Based on the Standard Atmosphere, 
by W. G. Brombacher; Washington, U.S. Govt. 
Print. Off., 1926, 24 pages. (N.A.C.A. Report 
No. 246.) 

Aparato Electrico la Determinacion de 
Grandes Altitudes; Jberica, May 16, 1925, pages 
310, 311 

Instruments Used b 
George W. Polk; U.S. 
1925, pages 31-34. 

Das Behmlot und Seine Entwicklung als 
Akustischer Hoehenmesser fuer Luftfahrzeuge, 
by A. Behm; Muenchen, R. Oldenbourg, 1925, 
22 pages. 

Regulations Connie the Graduation of Alti- 
meters Consequent ba the Adoption of an 
International Standard Atmosphere; London, 
nog Stat. Off., 1925. (Air Publication No. 

A Special F.A.I. Altimeter, by F. B. Newell; 
Aviation, June 2, 1924, page 590. 

Concerning Aneroid Altimeters; The Aero- 
plane, March 26, 1924, page 272. 

Aerial Navigation Instruments, by G. P. 
roar? U.S. Air Service, January 1924, pages 


the World Flyers, by 
Air Service, February 


1923-1919 


The ent of True Height by Aneroid, 
by L. N. G. Filson; Journal of Scientific In- 
struments, October 1923, pages 1-8. 

50,000 Ft. Altimeter Aviation, August 27, 
1923, page 243. 

Airplane—Height Indicator for Night Flying; 
Popular Mechanics, May 1923, page 703. 

The Instrument Equipment of Aeroplanes, by 
Charles B. Clapham; Journal and Record of 
Transactions of the Junior Institution of Engineers, 
April 13, 1923, pages 311-356. 

Instruments for Aircraft; Times Trade and 
Engineering Supplement, January 6, 1923, page 
399. 


Pocket Barometer-Altimeter; Scientific Ameri- 
can, January 1923, page 35. 

Navigational Equipment for Long Distance 
Flights, by H. E. Wimperis; In International Air 
Congress Report for 1923, pages 756-765. 

Optical Altitude Indicator for Night Landing, 
by John A. C. Warner; Washington, 1923, 5 
pages. (N.A.C.A. Technical Note No. 123.) 
(Also Aerial to June 1923, pages 274, 275; 
Flight, May 1923, pages 255, 256; and 
Aviation, March 12, 1923, pages 290, 291.) 

New Type of Altimeter; Aviation, December 4, 
1922, page 744 

Radio Tells Aircraft Altitude; 
Weekly, May 22, 1922, page 258 

Practical Hints on Aircraft Instruments, by 
A. W. Hulbert; The Aeroplane, March 22, 1922, 
page 210. 

Entfernungs—und Hoehenmessung in der 
Luftfahrt, by Walther Meissner; Braunschweig, 
F. Vieweg und Sohn, 1922, 92 pages. 

Mercurial Barometer for Airships; 
November 14, 1921, page 572. 

Aeronautic Instruments; Section II, Altitude 
Instruments; Part I, Altimeters and Barographs, 
by A. H. Mears, Hq. B. Henrickson, and W. G. 
Brombacher; Part II, Precision Altimeter Design, 
by J. B. Peterson and J. R. Freeman, Jr.; Part 
if, Statoscopes and Rate of Climb ‘Indicators, 

. H. Mears; Part IV, Aerographs and Strut 
Ticsnsaaie by J. A. C. Warner; Washington, 


Aerial Age 


Aviation, 


Climb Indicator 


Steiggeschwindigkeitsmesser, by W. Voelker; 
Luftwissen, May 1936, pages 130-132. 

Flight Instruments, by Charles H. Colvin; 
U.S. Air Services, March 1932, pages 29-32. 

Strumenti Moderni di Bordo per Aeronaviga- 
zione Scientifica; Pioneer-Salmoiraghi Vari- 
ometer, by V. Bellini; ZL’ Ala d'Jtalia, May 1931, 
pages 381, 382. 

es Indicator; Airway Age, June 1929, page 


rr Brief Historical Survey of Airplane Instru- 
ments, by W. G. Brombacher and K. H. Beij, 
Popular Aviation, Sogind 1928, pages 40, 42, 
46, 50, 52, 56, 110, 112, 

Modern in Instruments, 

y C. J. Stewart; Journal of the R.Ae.S., June 
1928, pages 425-— 481. 

Synopsis of French Aeronautic Equipment; 
Aeronautic Instruments; Washington, 1928, 18 
pages. (N.A.C.A. Technical Memorandum No 
476.) 


New Types of Aircraft Instruments, by F. L. 


Hunt; Journal of the ——- Society of America 
and Review 7 eee nstruments, March 1926, 
pages 227-269 


Variometre ‘Raregistroer de M. Badin; L’- 
Aerophile, March 15, 1925, pages 75, 76. 
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U.S. Govt. Print. Off., (N. Ae 
C.A. Report No. 126.) 

Aneroid Investigations in Germany, by * D. 
Hersey; Washington, 1921,9 pages. (N.A.C.A. 
Technical Note No. 72.) 

Aeronautic Instruments; General Principles 
of Construction, Testing, and Use, by M. D. 
Hersey; Aviation, July 1, 15, 1920, pages 437- 
440; 473-476. (Also Aerial Age, May 31, June 
7, 1920, pages 403-405; 437, 438, 450; Mechani- 
cal Engineering, May 1920, pages 263-268; and 
of the A.S.M.E., 1920, pages 83- 
20.) 

Experiments With Aircraft instruments; Air- 
craft Journal, March 13, 1920, page 26. 

Instrumente, by F. Schieferl; 
Flugzeitschrift, May 1919, pages 65-6 


1921, 61 pages. 


1918-1904 


Tools of the German Airmen; Aeronautics, 
November 6, 1918, page 427. (Also Scientific 
American, October 12, 1918, page 297.) 

Navigating Instruments of Our Aerial Pilots; 
Scientific American, August 17, 1918, page 141. 

Creep Errors in Altimeters Due to syeteseme, 
by T. G. Hull; In Instruments, London, H.N 
Stat. Off., 1916-1917, pages 668-670. (R. & M. 
No. 295.) 

A New Barometer; Aeronautics, July 26, 1916, 
page 54. 

New Registering Altitude Barometer; 
Age, March 20, 1916, page 11 

Aneroid Barometers in the Measurement of 
Altitudes, by Richard P. Jameson; Aerial Age, 
August 2, 1915, page 478. 

Two New G.A.C. Altimeters; Flight, March 12 
1915, page 186. 

Some G.A.C. Altimeters; Flight, a 5, 
1915, page 102. 

Short Brothers New Self-Registering Height 
Recorder; Flight, January 11, 1913, page 37. 

Metodo Grafico per Determinare |’Altezza 
degli Aeroplani, by Giuseppe L. Pesci; Rivista 
Tecnica di Aeronautica, May-June 1911, pages 
77-82. (Abstract U.S. Naval Institute Proceed- 
ings, December 1912, page 1537.) 

Height Recorder for Balloonists; Scientific 
American, February 25, 1911, page 196. 

Instruments Used in the Recording of High 
Altitudes and Their Adjustment, Calibration, and 
Error Corrections, by Charles E. Rilliet; Avia- 
tion, February 1911, pages 13-15. 

Determining the Height of Aeroplanes; Vari- 
ous Methods in Vogue; Scientific American 
Supplement, December 24, 1910, pages 412, 413. 

Accuracy of Altitude Measurements, by G. H. 
Colt; Flight, August 20, 1910, page 676. 

A Wind Gauge and an Altimeter, by J. J. 
Hicks; Flight, July 23, 1910, page 585. 

Nouveau Barometre “a Maxima” de Controle, 
by H. Peltier; L'Aerophile, February 1, 1910, 
pages 65, 66. 

Mesure des Hautes Altitudes; Methods 
Gravimetrique de Sensibilite Constante, by 
Alphonse erget; L'Aerophile, February 15, 
1909, page 90. 

Nouvelle Methode Altimetrique Applicable en 
Ballon, by Wilfrid de Fonvielle; L’ Aerophile, 
February 1, 1909, page 65. 

The Altimeter; Aeronautical Journal, April 
1904, page 42. 


Aerial 


1924-1913 


Optical Rate-of-Climb Recorders; Their Uses, 
Theory, and Description, by A. . Mears and 
D. H. Strother; Journal of the Optical Society of 
America and Review of Scientific Instruments, 
June 1924, pages 787-80 

Rate of Climb nt Aviation, 
September 4, 1922, page 287. 

Air Service Tests New Instruments; Rate of 
Climb Indicator, Bubble Statoscopes, and New 
Barograph Tested in Balloon Flights, by S. R. 
Winters; Aviation, June 26, 1922, pages 755, 756. 

Electrical Instrument Equipment for Aircraft, 
by Edgar A. Griffiths; Beama, April 1922, pages 
299-307. 

Aeronautic Instruments; Section II, Altitude 
em Part I, Altimeters and Barographs, 
by A. H. Mears, H. B. Henrickson, and W. G. 
Brombacher; Part II, Precision Altimeter De- 
sign, i si . B. Peterson and J. R. Freeman; 
Part III, Statoscopes and Rate of Climb Indica- 
om, ne A. H. Mears; Part IV, Aerographs and 

hermometers, by J. A.C. Warner; Wash- 
ce oly U.S. Govt. Print. Off., 1921, 61 pages. 


(N.A.C.A. Report No. 126.) 
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of Construction, Testing, and Use, by M. D. 


THE AERONAUTICAL 


OO! 


 MANUPACTURED 


ASKON PATENTS 


WELDWOOD 


- ++ the GLUE of the 
Aviation Industry 


WELDWOOD PLASTIC RESIN GLUE has 
been approved for aircraft by the United States 
Navy, United States Army and the Civil Aero- 
nautics Administration when properly applied* 
. . . endorsed and used by America’s leading 
manufacturers of aircraft and aircraft parts. 


WELDWOOD GLUE is a cold setting, one-part 
plastic that requires no heat or hardener. It mixes 
instantly with tap water—ready for immediate 
use. Upon setting up, WELDWOOD GLUE 
becomes Waterproof, Stain-free, Rot-proof and 
Enduring. 
*Sample can of WELDWOOD GLUE, test report and process 
specifications are available on requests made on firm letterheads. 


I The USP Research Laboratories are at customers’ I 
disposal in reference to special glueing problems. 


UNITED STATES PLYWOOD CORP. 
World's largest producers of Plywood 
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STRAINERS for 
the AIRCRAFT 


Complete manufacturing facilities for drawing the wire, 
weaving the cloth, and fabricating the assembly. . . all 
by one organization. 

Michigan Wire Cloth Company is the leading manu- 
facturer of aircraft fuel strainers; producer of every type 
of aviation screen and strainer. Experienced in work- 
ing with all metals and to exceptionally close tolerances. 


Send MICHIGAN your inquiries. 


Reg. Trade Mark 


B*xA* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 
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Hersey; Aviation, a. 1, 15, 1920, pages 437- 
444; 473-476. (Also Aerial ‘Age, May 31, June 
7. 1920, pages 403-405; 937, 438, 450; Mechani- 
cal Engineering, May i920, pages 263- 268; and 
Transactions of the A.S.M.E., 1920, pages 83- 
120.) 


Experiments With Aircraft Instruments; Air- 
craft Journal, March 13, 1920, page 26. 


1941-1935 


’ Effect of Compass Location in Aircraft on 
Dynamic Errors, by Walter Wrigley; Journal of 
the Aeronautical Sciences, July 1941, pages 365- 
367. 

® Eenvoudige Navigatie ten Dienste van de 
Sportvliegers, by J. W. Verhoeven; Luchtvaart, 
May 6, 20, 1941, pages 176-178; 196, 197. 

Taking Out the “Static”; The Aeroplane 
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avia, September 19, 1940, pages 3, 4 
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The Modern ‘aa Compass, by F. Chi- 
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630g. 
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pages 7, 

Northerly Turning Error of the Magnetic 
Compass for Aircraft, by C. S. Draper, H. 
Cook, and Walter McKay; Journal of the Aero- 
nautical Sciences, July 1938, pages 345-354. 

Aircraft Compasses—Standard Types; In 
Air Navigation, by P. V. H. Weems; New York, 
McGraw-Hill Book Company, 1938, pages 56- 
100. 


Kollsman aguiete Compass; Designed for 
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October 1937, page 53. 
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pages 22, 23, 68, 71. 

Tube “Repeats” Aircraft Compass Bearings; 
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ber 21, 1936, page 515.) 
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Jean Sylvestre; L’ Air, March 20, 1937, 2 pages. 

West Telemagnetic Compass; Aero Digest, 
March 1937, page 38. 

Compass Errors Explained, by J. A. McGilli- 
vray; Flight, February 18, 1937, page 168. 
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T. Bennett; London, Sir Isaac Pitman and Sons, 
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Kinematographische Kompass-Studien im 
Flugzeug 1931, by A. Ritscher, W. Immler, and 
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Recent Developments in Pioneer Aircraft In- 
struments, by George Tate; Aviation Engineer- 
ing, October 1932, pages 16, 17. 
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General Electric Review, April 1931, pages 265- 

The Pilot and His Aircraft Compass, by Logan 
C. Ramsey; Aero Digest, April 1931, pages 54, 
55, 226. 

Bussola Magnetica con Trasmettitore Pneu- 
matico a Distanza; Rivista Aeronautica, March 
1931, pages 540-542. 

Compasses and Their Care, by Leslie S. Potter; 
Aero Digest, January 1931, pages 58, 59. 

The Compass; In Air Navigation for the 
Private Owner, by Frank Arthur Swoffer; London, 


55 


Scientific Instruments; Their Design and 
Use in Aeronautics, by Horace Darwin; Scientific 
American Supplement, August 2, 1913, pages 66, 
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Aerial Navigation—Aircraft Compasses; Part 
I, Aperiodic Compasses, by Douglas G. Jeffrey; 
Aeronautics, April 1930, pages 317, 318, 340. 
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DEVELOPED 


REMOTE CONTROL 


S. S. WHITE SHAFTS 
ARE UNIVERSALLY 
USED IN AIRCRAFT 


For REMOTE CONTROL 


of Radio Transmitters 
adio Receivers 

Beacon Receivers 
Compass Loops 
Antenna Loops 
Antenna Reels 
Heating Registers 
Tab Controls 
Turn Bank Indicators 


For DRIVING 


Engine Tachometers 
Tachometer Generators 
Fuel Pumps 
Controllable Pitch 

Propeller Governors 
Ammunition Rounds 

Counters 
Windshield Wipers 
Cowl Flap 

Me 


AERONAUTICAL 


FOR 


REMOTE CONTROL 
TYPE FLEXIBLE 
SHAFTS 


’ This type of shafting was originally 

developed by S. S. WHITE engi- 
neers for remote control of radio 
equipment. It is characterized by 
minimum torsional deflection 
under load and equal deflection 


characteristics which satisfy the need 
for close, sensitive adjustment. 


Today, S. S. WHITE Remote Control 
Shafts, are universally used in air- 
craft, not only for radio, but also for 
operation of the other equipment listed 
at the left under the remote control 
heading. 

Complete units, consisting of flex- 
ible shaft, flexible casing and end fit- 
tings for attachment, are available for 
these applications—many of them made 
to Army and Navy Specs. 


DATA FOR ENGINEERS 
BULLETIN 38—gives engineering 
data about S. S. WHITE Remote Con- 
trol Flexible Shafts and how to applythem. 
BULLETIN 839—covers many of 
the S. S. WHITE Flexible Shaft com- 
binations for Aircraft. 

Copies mailed on request. 


If you are interested in flexible shafts for Power 
Drives, ask also for Bulletin 1238. 


WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department G, 10 East 40th St., New York, N. Y. 
PACIFIC COAST REPRESENTATIVE- 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL ond COUPLING 


PACIFIC SCIENTIFIC COMPANY e Los Angeles ¢@ 


San Francisco 


REVIEW—NOVEMBER, 


in either direction of rotation— | 


1941 


AND UP TO 
DEAD WEIGHT sy use oF 


POUNDS OF 


ANY 


AIRCRAFT NUTS 


‘'Outlast the Plane’’ 

The revolutionary light-weight ers are now shedding weight 
all metal, one piece, self- with Boots Aircraft Nuts. 
locking aircraft nut that is WRITE IN FOR VALUABLE 
made from sheet metal... meets TECHNICAL DATA. 

all Army and Navy Air specifi- Manufactured by 

cations and is authorized for 
use wherever self-locking nuts Cambridge, Mass. 

are applicable. 


for 
Leading aircraft manufactur- 


BOOTS AIRCRAFT NUT CORP. 
New Canaan, Conn. 


STAINLESS STEEL 
HOSE CLAMPS FOR AIRCRAFT 


Dependable—Proved by use in service, 
Wittek Hose Clamps are the standard 
equipment clamp of commercial and 
military Aircraft Manufacturers and 
the standard replacement clamp of the 
Industry. The quick tightening thumb- 
screw provides a balanced two side 
pull assuring a safe, leakproof connec- 
tion under all conditions. 


Wittek’s new plant addition is 
equipped with a new research and test 
department and is adapted for in- 
creased production to the exacting 
standards of the Aircraft industry. 


TYPE “FB”—A modern design for 
modern Aircraft is a solid band stain- 
less steel hose clamp which combines 
light weight with greater strength and 
provides the most practical hose clamp 
for aircraft use. 


NUFACTURERS 
FOR 


WITTEK MFG. CO. © 4305 W. 24th PL., CHICAGO 
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Navigation and Meteorology, by Lewis A. Yancey; 
New York, Norman W. Sake Publishing Co., 
1929, pages 45-100. 

A Brief Historical Survey of Airplane Instru- 
ments, by W. G. Brombacher an . H. Beij; 
Popular ‘Aviation, December 1928, pages 40, 42, 
46, 50, 52, 56, 110, 112, 113. 

Improved Pioneer Magnetic Compass; Airway 
Age, December 1928, pages 92-94. (Also Aero 
Digest, December 1928, pages 1172, 1174; and 
U.S. Air Services, November 1928, page 50.) 

Titterington Compensator Installed in Pioneer 
Magnetic Compass; Ariation, October 20, 1928, 
page 1274. 

Aircraft Instruments, , Theodore C. Lonn- 
Aviation, July 9, 1928, pages 107, 129- 
134. (Also U.S. Naval "Foon Proceedings, 
May 1928, pages 405-411.) 

Magnetic Compass Type N.S. III; 
July 9, 1928, pages 130, 131. 

Modern Development in Aircraft Instruments, 
by C. J. Stewart; Journal of the R.Ae.S., June 
1928, pages 425-481. 

How Lindbergh Got Across, by Seater Jones; 
Instruments, May 1928, pages 223-227 

Airplane Instruments; 
December 1927, pages 43, 44, 

Aircraft Instruments for cates Navigation, 
by Victor E. Carbonara; or Journal, No- 
vember 1927, pages 528-53 

Das Kompensieren von Magnetkompassen in 
Flugzeugen, by W. Pacher; Die uftwacht, 
November 1927, pages 644-649. 

Le Compas a Induction Terrestre; 
phile, August 1-15, 1927, page 242. 

The Pioneer Earth Inductor Compass, by M. 
M. Titterington; Flight, August 4, 1927, pages 
534, 535. (Also Aviation, June 20, 1927, pages 
1356, 1357, 1400.) 

Earth Inductor Compass Used by Lindbergh, 
by M. M. Titterington; U.S. Air Service, July 
1927, pages 25, 26, 5 

The Pioneer Earth Inductor Compass, by 
Charles H. Colvin; eg November 1925, 
July 1927, pages 25, 26; 23, 

Le Compas Pioneer; A Induction Magnetique 
Terrestre pour la Navigation Aerienne; Le 
Genie Civil, June 25, 1927, pages 630, 631. 
(Also L’ Aerophile, June 15, 1927, page 168.) 

The Earth Inductor Compass, by Brice Golds- 
borough; Aero Digest, June 1927, pages 542, 
544. 

The Pioneer Earth Inductor Compass; The 
Aeroplane, February 2, 1927, pages 128-130. 

The Installation and Correction of Compasses 
in Airplanes, by M. F. Schoeffel; Washington, 
1927, 7 pages. (N.A.C.A. Technical Note No. 
262.) 


Aviation, 


Aviation, 


L' Aero- 


Airplane Recording Compass; Scientific Ameri- 
can, August 1926, page 145. 

New Types of Aircraft Instruments, by F. L. 
Hunt; Journal of the Optical Society of America 
and Review of Scientific Instruments, March 1926, 
pages 227-269. 

Tests on Improved Models of Aircraft Com- 
passes; London, H.M. Stat. Off., 1926, 4 pages. 
(R. & M. No. 868. ) 

aon zur Theorie der Kompasstoerungen, 

Thoma; Zeitschrift fuer Flugtechnik und 
Aotorbuftschffahr, December 14, 1925, pages 
486, 48 

Earth Induction Compass, by George P. 
Luckey; Mechanical Engineering, October 1925, 
pages 795, 796. 

The New Pioneer Earth Inductor Compass; 
Aviation, June 8, 1925, page 643. 

New Compass Makes Flying Safer; 
motive Industries, May 7, 1925, page 829. 

by the World Flyers, by 
George ; Air Service, February 
1925, pages 

Pioneer Instruments Company Perfects In- 
ol Compass; Slipstream, February 1925, page 


Auto- 


1924-1920 


Istrumenti di Navigazione della ‘Pioneer 
Instrument Company”; Rendiconti Tecnici delia 
Direzione Superiore del Genio e Costruzioni 
Aeronautiche, October 15, 1924, pages 8-12. 

Der Kompass im Luftfahrzeug Folgerungen aus 
der Entwicklung des Seekompasswesens Nach 
Theorie und Praxis, by H. Meldau; Zeitschrift 
fuer Flugtechnik und Motorluftschiffahrt, July 26, 
August 26, 1924, pages 147-150; 167-170. 

The Pioneer Earth Inductor Compass; Avia- 
tion, June 9, 1924, pages 616, 617 

Aerial Navigation Sectremente, by G. P. 
fockey; U.S. Air Service, January 1924, pages 


Improvements in Aircraft Compasses; Engi- 
neering, November 9, 1923, page 600. 

Navigational Equipment for Long-Distance 
Flights, by H. E. Wimperis; saterantional Air 
Congress Report for 1923, pages 756-765 
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ae on Improved Models of Aircraft Com- 

s; London, H.M. Stat. Off., 1923, 4 pages. 
Pe & M. No. 86: 68.) 

Earth Inductor Compass, by Paul R. Heyl and 
Lyman J. Briggs; Proceedings of the American 
Philosophical Society, Vol. 61, 1922, pages 15-32. 
(Also U.S. Air Service, November, December 
1922, pages 30-33; 31-33.) 

Moet een Luchtvaartcompas Cardanisch Opge- 
hangen Worden?, by , van der Hoop; Het 
Vitegueld, December 1922, pages 302-304. 


1 Seleni pour Aeroplane, by E. 
Weiss; La Nature, September 2, 1922, pages 
151-153. 

Het Tegenwoordige Vliegtuigkompas, by A. 
J. L. Moritz; Het Vliegveld, September 1922, 
pages 229, 230. 

Das Problem der Rommmapettenbong, durch 
Zusaetzliche Beschleunigungsfelder, by H. Boy- 
kow; Zeitschrift fuer Flugtechnik und Motor- 
luftschiffahrt, June 15, 1922, pages 161-163. 

New Airplane Compass; Aviation, February 
13, 1922, page 204. (Also Aerial Age, February 
13, 1922, page 537.) 

The Magnetic Compass in Aircraft; London, 
H.M. Stat. Off., 1922, 23 pages. (Air Ministry. 
Air Publication No. 802.) 

Deadbeat yo Compass for Aerial Naviga- 
tion; Popular Mechanics, December 1921, page 
889. 


The Distant Compass, by Walter Friednesburg; 
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Speed and Course; Aeronautics, May 19, 1921, 
page 358. 

The Aperiodic Magnetic Compass; Aero- 
nautics, May 12, 1921, page 345. 
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Alfred Gradenwitz; Aviation, January 3, 1921, 
pages 19, 20. 

Le Compas de Navigation Aerienne, by J. 
Rouch; Paris, Masson et Cie., 1921, 72 pages. 

The Northerly Turning Error of Compasses in 
Aircraft, by A. P. Rowe; London, H.M. Stat. 
Off., 1921, 7 pages. (R. & M. No. 875.) 

pe Characteristics of Aircraft Compasses, 
by H. E. Wimperis and A. P. Rowe; London, 
HM. Stat. Off., 1921, 5 pages. (R. & M. No. 


Aeronautic Instruments; Section IV, Direction 
Instruments; Part I, Inclinometers and Banking 
Indicators, by W. S. Franklin and M. H. Still- 
man; Part II, Testing and Use of Magnetic 
Compasses for Airplanes, by R. L. Sanford; 
Part III, Aircraft Compasses, Description and 
Classification, by J. A. C. Warner; Part IV, 
Turn Indicators, by R. Cc. Sylvander and E. W. 
Rounds; Washington, U.S. Govt. Print. Off., 
1921, 67 pages. (N.A.C.A. Report No. 128.) 

Selenium Aviation Compass Placed on Tail 
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pass; Automotive Industries, November 25, 1920, 
page 1058. 

Foreign Aviation Instruments—-Bamberg Com- 
pass; Aerial Age, November 1, 1920, page 229. 

Bamberg Distant Compass; Journal of the 
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page 975. 
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craft, by G. M. B. Dobson; ‘crac, Journal, 
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Distant Reading German Air e Compass; 
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Istrumenti per la Navigazione Aerea; Rivista 
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Pioneer Aircraft Instruments; 
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Navigational Magnetic Compass Considered as 
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Scientific American Supplement, November 22' 
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When the Compass Goes Crazy, by C. H. 
Claudy; Scientific American, August 30, 1919, 
page 304. 

The Pentz Compass for Aviation; 
March 15, 1919, page 233. 

A New Compass Deviation Card for Aircraft; 
Flight, May 23, 1918, pages 565, 566. 

The Pilot’s “Office”; Instruments for Air 
Use, by William A. Robson; Scientific American 


Aviation, 
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Flight, August 15, 1918, page 911.) 

Compas Perfectionne de Direction en Naviga- 
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Flugzeugkompasswesen 
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Eliminating Deviations of the Airplane Com- 
pass; Automobile and Automotive Industries, 
September 13, 1917, page 440. 

The Compass in Aeronautics, by Louis A. 
Bauer; Aerial Age Weekly, August 27, 1917, 
page 869. 

Aviator’s Compass Which Is Visible at Night 
by Its Own Light; Scientific American, February 
10, 1917, page 156. 

Appararecchi e Metodi di Navigazione Aerea, 
by M. Tenani; La Rivista Italiana di Aero- 
nautica, February 1917, pages 29-35. 

Equations of Motion of the Compass, Part II; 
In Instruments, by D. H. Pinsent; London, 
H.M. Stat. Off., 1916-1917, pages 687-698. 
(R. & M. No. 295.) 

Navigation, Magnetism and Deviation of the 
Compass; London, H.M. Stat. a tae (Air 
Ministry. Air Publication No. 256 § 

Equilibrium of the Magnetic A ne in Aero- 
planes, by S. G. Starling; The London, Edinburgh 
and Dublin Philosophical Magazine and Journal 
of Science, November 1916, pages 461—476. 

The Northerly Turning Error of the Magnetic 
Compass, by F. A. Lindemann; In Instruments; 
London, H.M. Stat. Off., 1916-1917, pages 678— 
686. (R. & M. No. 295.) 

Compass Deviation Due to Vibration and Fric- 
tion Between the Cup and Pivot, by A. Mallock; 
In Compass Deviation in Aircraft; London, 
H.M. Stat. Off., 1915-1916, pages 536-539. 
(R. & M. No. 238.) 

Compass Deviation Due to Vibration, Without 
Friction, by G. Greenhill; In Compass Deviation 
in Aircraft; London, H.M. Stat. Off., 1915-1916, 
pages 539-553. (R. & M. No. 238.) 

On a New Type of Pope Spmgecs for 
Use on Aeroplanes, by K ucas; In Compass 
Deviation in Aircraft; London, H.M. Stat, Off., 
1915-1916, pages 567-575. (R. & M. No. 238.) 

Report on the Errors of Compasses on Aero- 
planes, by Keith Lucas; In Compass Deviation 
in Aircraft; H.M. Stat. Off., 1915-1916, pages 
554-567. (R. & M. No. 238.) 

Aeroplane Instruments; Aircraft, September- 
October 1915, page 513. 

“Guidance”; The Aeroplane Flight, 
August 13, 1915, pages 590-592 

Instruments Used on Airplanes: Comments 
on Their Functions and efects; Scientific 
American Supplement, July 10, 1915, page 23. 

The Use of the Compass in Aviation, by Samuel 
S. Pierce; Aerial Age, April 19, 1915, pages 111, 
116. (Also Flying, November 1914, page 300.) 

Kompasstoerungen im Nebel, by Wilhelm 
aaa Motorwagen, January 10, 1915, pages 12, 


System Waeller, by 
Gustav E. Macholz; O6csterreichische Flugzeit- 
schrift, February 15, 1914, pages 42, 43. 


1913-1910 


Scientific Instruments Used in Aeronautics; 
Devices for Determining Direction, Speed, and 
Side-Slip, by Horace Darwin; Engineering 
Magazine, September 1913, pages 878-880. 

The Clift Compass; Aeronautics, February 
1913, pages 46, 47. 

Der Kompass im Flugzeug, by R. Topp; 
Der Motorwagen, December 20, 1912, pages 809- 
813. 


Ueber Kompasse fuer Luftfahrzeuge, by 
Georg Gehlhoff; Deutsche Luftfahrer- Zeitschrift, 
July*24, 1912, pages 369, 370. 

A New Compass; Flight, July 20, 1912, page 

61. 

Ein Neuer Kompass fuer Flugzeuge, by H. H. 
Kritzinger; Deutsche Luftfahrer- Zeitschrift, May 
29, 1912, pages 278, 279. 

The Magnetic Compaen: Its Construction and 
Use, by Eric Hollocoombe Clift; Flight, February 
24, March 2, 1912, pages 163-165; 190-201. 

Les Nouvelles Inventions Concernant la Loco- 
motion Aerienne; Une Boussole 
La Technique Aeronautique, vember 
1911, April 15, 1912, pages 310, 311; 250, 351. 

The Aeroplane Compass, by Eric Hollocoombe 
Clift; Aeronautics, August 1911, pages 121, 12 

How to Find Your Way in the Air— Daloz 
Compass; Scientific American, July 8, 1911, 
pages 

Boussoles d’Aviation Compensables; L’ Aero- 
phile, June 1, 1911, page 257. 

De la Direction —— des Engines 
Volants dans |’Espace et de |’*‘Anemo-Boussole,”” 
by A. Baron; La Revue Aerienne, December 10, 


1910, pages 677-680. 


La Boussole Aerienne, by G. Daloz; 
Aerienne, November 25, 1910, pages 652-658. 
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Periodicals 


(Continued from page 24) 


cludes that the attempt to crack the 
morale of all three nations by bombing 
had failed utterly. Despite Ger- 
many’s superiority in air strength 
at the beginning of the war, she has 
failed to damage over 2 per cent of the 
buildings in England or slow down her 
defensive production to any appreci- 
able extent. 

The summary covers the results of 
air effort in the low countries and 
the Mediterranean, as well as air 
phases of the blockade. The most 
recent move of the German war- 
machine, the campaign against Rus- 
sia is analyzed. It is indicated that 
despite Berlin’s claim two months ago 
that the Russian air force was shat- 
tered, that their equipment was 
hopelessly out of date and that their 
personnel was third-rate, the Red 
units still shoot down German air- 
craft and intermittently bomb Ger- 
man cities. 

The observation is made that the 
Red military machine has superior 
morale which has proven itself ca- 
pable of making up in many ways for 
mechanical deficiencies. The conclu- 
sion is drawn that Germany may win 
the Russian phase of the present 
struggle to the extent of establishing 


EDO 
FLOAT 
GEAR 


STANDARD 
THE WORLD OVER 


EDO AIRCRAFT 
CORPORATION 


Manufacturers of seaplane 
floats and float gear for mil- 
itary, commercial and private 
aircraft. Contractors to the U. S. 
Navy and Foreign Air Forces. 
413 SECOND STREET 
COLLEGE POINT, N.Y., U.S.A. 


+ COMMERCIAL—TWIN FLOAT GEAR 


a stabilized line so that she can turn 
her attention to England. However, 
the cost of the Russian campaign will 
probably be so high that it may be 
the cause of Germany’s eventual col- 
lapse. Aero Digest, October 1941, 
pages 50-52, 397-399, 3 illus. 


Welding 


Some Metallurgical Aspects of 
Metal-Arc Welding of Carbon and 
Alloy Steels. T. N. Armstrong. An 
analysis of metallurgical factors in- 
volved in the welding of various steels. 
The study is presented as an aid to 
changing conditions so that satis- 
factory welds may be made on steels 
which are generally considered to 
have poor weldability. 

The phenomenon of metal-are weld- 
ing, the effect of carbon on weld hard- 
ness and other factors influencing the 
hardness of welds are described. The 
welding of high-tensile low-alloy steels 
and the effect of preheating on weld 
hardness are discussed. Also treated 
are the welding of high-strength 
8.A.E. alloy steels and the effect of 
adding 2 per cent nickel on weld 
hardness. Mechanical Engineering, 
August 1941, pages 585-590, 13 illus. 
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Wind Tunnels 


Wind Tunnels. A review of some 
Continental wind tunnel installations 
designed by Dr. Ackeret, principal 
of the Swiss Federal Institute of Tech- 
nology. His installation at Zurich 
is particularly described, since his 
other wind tunnel designs are largely 
based on this one. Notes are fur- 
nished on his more recent designs 
also. Aircraft Production, September 
1941, pages 338, 339, 3 illus. 


News Review 
(Continued from page 6) 


Takordi on the African Gold Coast to 
Para, Brazil, in 13 hours and 45 min- 
utes—a distance of 3,400 miles. 

October 8. The Supply Priorities 
and Allocation Board authorized man- 
ufacturers to accept orders on 228 
transport type airplanes, specifying 
that they must be convertible into 
troop-carriers capable of accommo- 
dating a minimum of 28 fully armed 
soldiers in each. 

October 8. A type of 115-octane 
fuel for aircraft, developed to increase 
power-plant performance, was an- 
nounced to be ready for production 
by 1942. 
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Aeronautical Review Durectory 


of 


Aircraft Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Review through Corporate Membership dues or 


advertising or both. 


The Institute will appreciate any consideration that members and subscribers can give to the products or 
services of these companies. It will be glad to assist in cbtaining complete information on listed or any other 


products or services not included. 


ADHESIVES 
Bakelite Corporation 


AIRCRAFT 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Airplane Division (St. Louis Plant), Curtiss- 
Wright Corporation 

Boeing Aircraft Company 

Consolidated Aircraft Corporation 

Douglas Aircraft Company 

Duramold Aircraft Corporation 

Engineering & Research Corporation 

Fairchild Aircraft Division, Fairchild En- 
gine & Airplane Corporation 

Fleetwings, Inc. 

Goodyear Aircraft Corporation 

Grumman Aircraft Engineering Corpora- 
tion 

Intercontinent Aircraft Corporation 

Lockheed Aircraft Corporation 

The Glenn L. Martin Company 

North American Aviation, Inc. 

Northrop Aircraft, Inc. 

Republic Aviation Corporation 

Stinson Aircraft Division, Vultee Aircraft, 


Inc. 

Vega Airplane Company 

Vought-Sikorsky Aircraft Division, United , 
Aircraft Corporation 

Vultee Aircraft, Inc. 


AIR TRANSPORTATION 


American Airlines, Inc. 

Northwest Airlines, Inc. 

Pan American Airways System 
Transcontinental & Western Air, Inc. 
United Air Lines Transport Corporation 


ALTIMETERS 
Kollsman Instrument Division, Square D 
Company 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 


ALUMINUM 
Aluminum Company of America 


BATTERIES 
The B. F. Goodrich Company 


BEARINGS 
Norma-Hoffmann Bearings Corporation 


BOOKS (TECHNICAL) 


Aero Publishers, Inc. 

Aircraft Publications, Inc. 

Aircraft Specialties, Inc. 

Funk & Wagnalls Co. 

The Norman W. Henley Publishing Com- 


pany 
Pan American Navigation Service 
Ronald Press, Inc. 

John Wiley and Sons, Inc. 

Paul H. Wilkinson 


CAMERAS & SUPPLIES 
Fairchild Aviation Corporation 


CARBURETORS 


Bendix Products Division, Bendix Aviation 
Corporation 
Chandler-Evans Corporation 


COLLECTOR RINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 


COMPASSES 


Bendix Radio Corporation 

Fairchild Aviation Corporation 

Kollsman Instrument Division, Square D 
Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Weston Electrical Instrument Company 


COMPOUNDS (CLEANING) 
Oakite Products, Inc. 


CONTROLS & ASSEMBLIES 


Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 
Pump Engineering Service Corporation 
Simmonds Aerocessories, Inc. 
> S. White Dental Mfg. Company 
Sperry Gyroscope Company 
Vega Airplane Company 


COOLERS (OIL) 
Edward G. Budd Manufacturing Company 
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CORD (SHOCK) 
The B. F. Goodrich Company 


COWLS 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Edward G. Budd Manufacturing Company 

Vega Airplane Company 


DE-ICER EQUIPMENT 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

The B. F. Goodrich Compan 

Pump Engineering Service Corporation 


ENGINES 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Guiberson Diesel Engine Company 

Jacobs Aircraft Engine Company 

Lawrance Engineering & Research Cor- 
poration 

Packard Motor Car Compa 

Pratt & Whitney Aircraft t Division, United 
Aircraft Corporation 

Ranger Aircraft Engines Division, Fairchild 
Engine and Airplane Corporation 

Warner Aircraft Corporation 

Wright Aeronautical Corporation 


FABRICS 
Wellington Sears Company 


FASTENERS 


Boots Aircraft Nut Corporation 
Eaton Manufacturing Company 
Simmonds Aerocessories, Inc. 
Thompson Products, Inc. 
Tinnerman Products, Inc. 

United Carr Fastener Corporation 


FITTINGS (STRUCTURAL) 


Edward G. Budd Manufacturing Company 
Fleetwings, Inc. 
Vega Airplane Company 


FLOATS & SKIS 


Edo Aircraft Corporation 
Goodyear Tire & Rubber Company, Inc. 
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the sky 
at 88 feet per 


second — on | 


AVIATION GASOLINE 


CURTISS - WRIGHT 
INTERCEPTOR- 
FIGHTER 21-B 


Flying 500 Ibs. 
Length—26 
5’ 

imb—5,280’ per minute 
1,000 H.P. Wright 

Engine 

Fuel—Shell Aviation 

Gasoline 


CURTISS-WRIGHT 


THE AERONAUTICAL REVIEW 


-NOVEMBER, 1941 


The Symbol of 
America’s Oldest 
and Largest 


Aircraft Insurance Group 


FIRE MEMBERS 

New Hampshire Fire insurance Co. 
North River insurance Co. 
Automobile Insurance Co. Phoenix Insurance Co. 

Washington Insurance Co. 
amden Fire Insurance Association St. Paul Fire & Marine Insurance Co. 
& Guaranty Fire Corporation 

of North America United States Fire Insurance Co. 
National’ Union Fire Insurance Co. Westchester Fire Insurance Co. 


CASUALTY MEMBERS 
Aetna Casualty and Surety Co. Massachusetts Bonding & Insurance Co, 
American Surety Company New Amsterdam Cas: Co. 
Century Indemnity Co. 


T 
Hartford Accident & Indemnity Co. Travelers indemnity C: 
Maryland Casualty Co. United States Fidelity & Guaranty Co. 


ASSOCIATE FIRE COMPANIES 
Alliance Co. Michigan Fire & Marine Insurance Co. 
nee Company meee Fire & Marine insurance Co. 


nchor 
tlantie tire, Insurance Co. 
ire insurance Co. = England Fire Insurance Co 


entral Insurance Co. w York Underwriters Insurance Co. 
entral a wee Tasurance Co. jorthwestern Fire & Marine Insurance Co. 
harter Oak Fire 1 — Co. id Colony Insurance Co. 

itizens Insurance Philadeiphia Fire & Marine Insurance Co. 


ronnecticut Fire incurance Co. 


quitable Fire & Marine Insurance Co. 
ranite State Fire Insurance Co. Twin City Fire Insurance 
ye World Fire & Marine Insurance Co. 
ASSOCIATE CASUALTY COMPANIES 
United States Casualty Company New York Casualty Company 
— USAIG OFFERS — 

The friendly and personalized service of your own neighborhood agent—a wealth of 
insurance background through these well known “Time Tested” paw a 

providing a nationwide service of Complete Aviation Insurance Facilities . 
AIRCRAFT — PILOTS — PASSENGERS 


See your local agent for full information 


UNITED STATES AVIATION CINDERWRITERS 


INCORPORATED 
NEW YORK « ATLANTA * CHICAGO + LOS ANGELES 


(ST. LOUIS) 
Uses Shell Aviation 
Gasoline Exclusively 


FF the runway and into | 


the air shoots Curtiss- 
Wright's 21-B... like a rocket 


into the sky. Up, up, up it goes 
} ... 88 feet per second. Then, 
leveling off, she knifes the clouds at 333 M.P.H. 


What a plane! What a performance. What a beat- 
ing plane and engine must take at today’s super 
speeds. That’s why Curtiss-Wright uses gasolines on 
which it can depend . . . Shell Fuel in the tanks of 
all new 21-B ships. 

: Shell Gasolines mean quick starting, instant throttle 
response, long cruising range in any ship. In fact, it is 
100 octane gasoline (produced commercially for the 
first time by Shell) that makes American military planes 
unexcelled in performance, speed and flying range. 


| 


It pays to back a winner. Investigate. Address: Shell 
Oil Co., Inc., 50 West 50th St., New York, N. Y., or 
100 Bush Street, San Francisco, Cal. 


PRODUCTS 


Aircraft Engineering 


FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, post free 


During the War, a special feature is 
being made of reproductions and trans- 
lations from the Foreign Technical Press 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London : : W.C.1. England 


THE CRY IS FOR 


7 MORE ano MORE / 


LITTELFUSES— MOUNTINGS— FUSE EXTRACTOR POSTS 


| High voltage, anti-vibration Air- 


craft fuses—fuses and mountings for | i 
FUSES meet quick demand with ~ j 


space saving design. — 


4 AG Littelfuse. Reinforced twisted clement braces against 
vibration—1—60 Amps. Also furnished ia non-shattering 
bakelite. 


High Voltage Fuse Mountings. Bakelite base or fibre enclosed | 
for aircraft. Designed for strength with light weight. > ie 
— | Heavy Duty Aircraft Littelfuses. Hi-Amp. Type shown. Fuse body 
} of transparent tenite. Rated 20 to 300 Amps. Send for complete Cataig. 


CLITTELFUSE INCORPORATED 


| 4737 N. Ravenswood Avenue Chicago, Iilinois 
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AVIATION SZ | pe 


FLOORING 


Simmonds Aerocessories, Inc. 


FORGINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
Wyman-Gordon Company 


FUEL & HYDRAULIC SYSTEMS 


Aircraft Accessories Corporation 

Bendix Products Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 


FUELS & OILS 


The Pure Oil Company 

Shell Oil Company 

Socony-Vacuum Oil Com: 

Standard Oil Company o California 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
The Texas Company 


GEAR BOXES 
(ACCESSORY DRIVE) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 
Pump Engineering Service Corporation 


GENERATORS 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Lawrance Engineering and Research Cor- 
poration 

Westinghouse Electric & Manufacturing 
Company 


HOSE (RUBBER) 


Firestone Aviation Products Company 
The B. F. Goodrich Compan 
Goodyear Tire and Rubber 


HOSE CLAMPS 


Breeze Corporations 
Wittek Manufacturing Company 


INSTRUCTION 


Boeing School of Aeronautics 
Casey Jones School of Aeronautics 


INSTRUMENTS (AIRCRAFT) 


Breeze Corporations 
Fairchild Aviation Corporation 
W. & L. E. Gurley 
ooo Instrument Division, Square D 
m 
Honeywell Regulator Co., 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 
Simmonds Aerocessories, Inc. 
Sperry Gyroscope Company 
om 
Weston E Electrical Instrument Company 


INSTRUMENTS (ENGINE) 


Breeze Corporations 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Kollsman Instrument Division, Square D 


mpany, Inc. 


Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 

Weston Electrical Instrument Company 


DIRECTORY OF AIRCRAFT PRODUCTS AND SERVICES 


INSTRUMENTS 
(METEOROLOGICAL) 

Julien P. Friez & Sons Division, Bendix 
Aviation Corporation 

W. & L. E. Gurley 

Kollsman Instrument Division, Square D 
Company 

Simmonds Aerocessories, Inc. 


INSURANCE 


Associated Aviation Underwriters 
Aero Insurance Underwriters 
United States Aviation Underwriters 


LANDING GEAR 


Bendix Products Division, Bendix Aviation 
Corporation 

Cleveland Pneumatic Tool Company 

Thompson Products, Inc. 


LIGHTS & ACCESSORIES 
(AIRPORT, AIRWAY) 


American Bosch Corporation 
Westinghouse Electric and Manufacturing 
Company 
MAGNETOS 


Scintilla Magneto Company 


MANIFOLDS (EXHAUST) 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Edward G. Budd Manufacturing Company 

Vega Airplane Company 


METALS (STRUCTURAL) 


Aluminum Company of America 

American Rolling Mill Company 

Climax-Molybdenum Company 

Crucible Steel Company of America 

Summerill Tubing Company 

United Carr Fastener Corporation 
MOLYBDENUM ALLOY 


Climax Molybdenum Company 


NAVIGATIONAL EQUIPMENT 


Aviation Corporation 

W. & L. E. Gurley 

Pan American Navigation Service 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 


NICKEL & NICKEL ALLOYS 
International Nickel Company 


OXYGEN EQUIPMENT 


Pioneer Instrument Division, Bendix Avia- 
tion Corporation 


PENCILS 
A. W. Faber, Inc. 


PISTON RINGS 
Thompson Products, Inc. 


PLASTICS 


Bakelite Corporation 

Duramold Aircraft Corporation 

Firestone Aviation Products Company 
United Carr Fastener Corporation 
Westinghouse Electric and Manufacturing 


Company 


PLYWOOD 
Duramold Aircraft Corporation 


PROPELLERS 


Eaton Manufacturing Company 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 


PROPELLER PARTS 


Eaton Manufacturing Company 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 

Thompson Products, Inc. 


PROPELLER PRODUCTION 
MACHINERY 


Engineering and Research Corporation 


PUMPS (AIR, FUEL, OIL, 
VACUUM, HYDRAULIC) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Dowty Equipment Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation _ 

Thompson Products, Inc. 


RADIOS (AIRCRAFT & AIRPORT) 


Aircraft Radio Corporation 

Bendix Radio Corporation 

Fairchild Aviation Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Washington Institute of om 
Westinghouse Electric and 


Company 


REMOTE CONTROL & 
RECORDING DEVICES 


Breeze Corporations 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Fairchild Aviation Corporation 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 

Westinghouse Electric and Manufacturing 


Company 
RIVETS 


Aluminum Company of America 
The B. F. Goodrich Company 


RUBBER PRODUCTS 


Firestone Aviation Products Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 


' SCREWS, NUTS & BOLTS 


Boots Aircraft Nut Corporation 
Continental Screw Company 
Eaton Manufacturing Company 
Thompson Products, Inc. 
Tinnerman Products, Inc. 

United Carr Fastener Corporation 


SEATS (PILOT) 


Bendix Products Division, Bendix Aviation 
rporation 

Edward G. Budd Manufacturing Company 

Aviation Products Company 


F. Goodrich Company 


SPARK PLUGS 


The BG Corporation 
Scintilla Magneto Compan 
Simmonds Aerocessories, Inc 
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STAINLESS STEEL 


American Rolling Mill Company 

Breeze Corporations 

Edward G. Budd Manufacturing Company 
Crucible Steel Company of America 
Summerill Tubing Company 


STAMPINGS (METAL) 


Edward G. Budd Manufacturing Company 
Eaton Manufacturing Company 

Firestone Aviation Products Company 
Fleetwings, Inc. 


STANDARD PRECISION 
WEIGHTS & MEASURES 


W. & L. E. Gurley 


STARTERS 


Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 
STRUTS & SHOCK CORD 


Bendix Products Division, Bendix Aviation 
Corporation 

Cleveland Pneumatic Tool Company 

Dowty Equipment Corporation 

Firestone Aviation Products Company 

Warner Aircraft Corporation 


SURVEYS (AERIAL) 
Fairchild Aerial Surveys, Inc. 


SURFACES (WING & CONTROL) 


Edward G. Budd Manufacturing Company 
Firestone Aviation Products Company 
Fleetwings, Inc. 

Goodyear Aircraft Corporation 


DIRECTORY OF AIRCRAFT PRODUCTS 


SWITCHES 


Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 
Westinghouse Electric and Manufacturing 
mpany 


TACHOMETERS 


Kollsman Instrument Division, Square D 
mpany 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 
Weston Electrical Instrument Company 


TIE RODS 


Breeze Corporations 
Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 


TIRES & TUBES 


Firestone Aviation Products Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 


TOOLS 


Cleveland Pneumatic Tool Company 
Paramount Products, Inc. 


TUBING (FLEXIBLE) 
Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 


TUBING (RIGID NON-FERROUS) 
Aluminum Company of America 


AND SERVICES 


TUBING (RUBBER) 


Firestone Aviation Products Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 


TUBING (STAINLESS STEEL) 
Summerill Tubing Company 


TUBING (STREAMLINE) 
Summerill Tubing Company 


VACUUM SYSTEMS 


Simmonds Aerocessories, Inc. 


VALVES & ACCESSORIES 


Cleveland Pneumatic Tool Company 

Eaton Manufacturing Company 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 

Thompson Products, Inc. 

Westinghouse Electric and Manufacturing 
Company 


WHEELS & BRAKES 


Bendix Products Division, Bendix Aviation 
Corporation 

Firestone Aviation Products Company 

General Tire & Rubber Company 

The B. F. Goodrich Company 

Goodyear Tire & Rubber Company 

Simmonds Aerocessories, Inc. 

Warner Aircraft Corporation 


WIRE ROPE & CABLE 
John A. Roebling’s Sons Company 


United States Rubber Company 


Airplane fuel hose that will swallow 
bullets one-half its own diameter has 
been developed by the United States 
Rubber Company and is in mass pro- 
duction. Already a half-million feet 
of the self-sealing material has been 
delivered for use by the Army and 
Navy. 

The unusual capacity of the new de- 
fense product tc absorb sustained pun- 
ishment has been illustrated in severe 
tests. In one case a piece of one-inch 
hose only three feet in length was pierced 
by thirteen 50 caliber machine gun 
bullets with the loss of only a slight 
amount of the 100-octane aviation gaso- 
line. 

This is made possible by the action of 
a special rubber sealant, which is placed 
between supporting plies of braided 
yarn. Both the interior tubing and 
the outside cover of the hose are made 
of synthetic rubber with the exterior 
material having special electrical-con- 
ducting properties to dissipate static. 


Vultee Aircraft 


In the six months since Vultee Air- 
craft began hiring girls for actual shop 


From the Industry 
(Continued from page 43) 


work, women have worked shoulder to 
shoulder with men and proved their 
ability to handle efficiently a variety of 
jobs in practically all departments of 
the Company’s California plant. 

A total of 350 women now are on the 
shop payroll. Each is paid on the 
same wage scale as the men, with whom 
they work in such departments as 
Machine Shop, Sub-Assembly, Sheet 
Metal, Paint Shop, Power Plant, In- 
spection, and even on the Final As- 
sembly Line. Their efficiency on the 
job indicates a greater share of direct 
production could be handled by women, 
should the national emergency result 
in sharp curtailment of the number of 
available men employees. 

In fact, women are now in every 
manufacturing department at Vultee, 
except the Foundry and Hammer 
Shop, the Pattern Shop, and Center 
Wing Assembly Department. 

In addition to this advantage, Vul- 
tee’s program by that time had proved 
women workers could step up efficiency 
of the defense production of military 
aircraft. 

The first 50 girls were given minor 
jobs at the California plant last April, 
freeing an equal number of men em- 
ployees for more important tasks within 
the factory. Because of their known 


manual dexterity, the girls were put 
to work in electrical and radio sub- 
assembly, attaching wires and junction 
boxes where space is at a premium, 
and in the trim department, sewing 
fabric on ailerons, rudders and eleva- 
tors. 


The ability they exhibited to with- 
stand successfully the routine of re- 
petitive operations soon led to their 
being tried on various jobs throughout 
the plant, such as putting together 
small sub-assemblies, operating light 
rivet guns, drill presses, paint sprays 
and installing fittings and equipment in 
fuSelages on the powered assembly 
line. 


Women are now used on some 30 
different types of direct production 
jobs, some of which reach into the upper 
brackets, such as aluminum welding, 
precision and Rockwell inspection and 
hand turret lathe operation. Men who 
formerly did these jobs were elevated to 
more responsible or more skilled posi- 
tions. 


Vultee Field has not stopped hiring 
men, but those hired begin immediately 
on work more suitable to them, leaving 
routine repetitive operations to women, 
whose efficiency on these jobs equals or 
exceeds that of men. 
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YOU NEED DEPENDABLE 


OAKITE 
CLEANING 


MATERIALS... METHODS 


for the FAST, smooth-running production on De- 
fense Orders they help assure; for their SAFETY 
to surfaces; for their ECONOMY; and for the 
time and work they SAVE! These are the reasons 
why, for example, 


16 out of 24 


leading aircraft plants making 
trainers, fighters and bombers 


use dependable Oakite materials and methods. 
Whatever the operation .. . cleaning before in- 
spection and assembly, preparing aluminum 
alloys for resistance spot-welding or anodizing, 
cleaning before plating or other finishing opera- 
tion . . . these quality materials provide the 
SPEEDY, safe, low-cost results today’s stepped- 
up production schedules require! 


Booklets and Data Sheets 
Yours FREE for the Asking! 


Why not find out what these STANDARD and 
APPROVED materials can do for you? Ask for 
FREE booklets and data sheets on your work. 
Our 32 years’ experience, and Nation-Wide Ser- 
vice Staff, our Research Laboratories . . . all are 
available to you without cost or obligation. 
Write today! 


OAKITE PRODUCTS, INC., 50D Thames St., NEW YORK 


Representatives in all Principal Cities of U. S. and Canada 


OAKITE CLEANING 


MATEMALS METHOOS VICE FOR EVERY CLEANING REQUIREMENT 
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EHIND the casting of a cylinder head 
for a Cyclone 9 lies a quarter of a 
century of painstaking foundry experi- 
ence. Patient experiment with metals and 
sands has produced a technique for dis- 
sipating the roaring heat of explosions 
which create 1250 fifteen-ton power im- 
pulses a minute and make possible the 133 
horsepower produced by each cylinder. 
From the deft hands of master crafts- 
men have come moulding processes so 
expert that fins of metal as high as 244” 


WRIGHT AERONAUTICAL CORPORATION @ 
Division of Curtiss-Wright Corporation 


and as thin as .064" can be formed 
by pouring molten aluminum into or- 
dinary sand. These fins constitute the 
more than 15 square feet of surface that 
regulates the temperature of each cylin- 
der when Cyclones power the ships of 
commerce and defense. 


PATERSON, NEW JERSEY 
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Above: Generator 

Performance Test- 

Eclipse Production 
Test Department 


Left: Typical AC-DC 

Generator for Battery 

Charging and Radio 
Power Supply 


Rigid Test 
Procedures Maintain 
Eclipse Performance 

Standards 


HE reason that Eclipse Aircraft 

Accessory Units are recognized 
throughout the industry for their 
quality, reliability and perform- 
ance, is that they are manufactured 
from the finest materials obtain- 
able, to the most exacting specifi- 
cations attainable. 

To maintain such standards, 
Eclipse Aviation has developed a 
production test department 


. equipped with the most modern 


testing apparatus, supervised by 
specialized test engineers. Every 
assembled Eclipse unit is subjected 
to complete and searching per- 
formance tests conforming to 
rigid specifications of the Eclipse 
Engineering Department. 

The continued selection of 
Eclipse equipment by the various 


aircraft manufacturers and military 
services is ample justification of 
the statement that “For Depend- 
able Operation It Pays To Fly 
Eclipse-Equipped.” 


ECLIPSE AVIATION 
DIVISION OF 
BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U.S.A. 


Eclipse Aircraft Accessory Equipment: En- 
gine Starters, Solenoid Switches Booster Coils, 
Control Switches, Generators and Control 
Boxes, Radio Dynamotors, Supercharger Reg- 
ulators, Electric Retracting Motors, Propeller 
Anti-Icer Pumps, Mechanica] De-Icer Equip- 
ment, Air Pumps, Air Valves, Oil Separators, 
Hydraulic Pumps, Ammunition Rounds Count- 
ers and Contactors, Synchroscope, Fuel Flow- 
meters, Seamless Flexible Metal Hose, Ordnance 
Equipment, Magnesium, Aluminum and 
Non-Ferrous Sand Castings. 
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